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Diversity of Tomato spotted wilt
virus isolates in the field
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VDGNLQV#XVKUODUVXVGDJRY
Tomato spotted wilt virus 76:9 LQIHFWV
WRPDWRHV DQG D ZLGH UDQJH RI RWKHU FURSV DFURVV
WHPSHUDWH VXEWURSLFDO DQG WURSLFDO UHJLRQV
WKURXJKRXW WKH ZRUOG $ EURDG DUUD\ RI 76:9
V\PSWRPV LV REVHUYHG RQ FURSV LQ )ORULGD ,Q
WRPDWR IROLDJH IRU LQVWDQFH QHFURWLF ULQJ DQG OLQH
SDWWHUQV QHFURWLF VSRWV OHDI UROOLQJ DQG OHDI
EURQ]LQJSXUSOLQJ DUH FRPPRQ 7KLV YDULDELOLW\
LQ V\PSWRPV PD\ UHIOHFW GLYHUVLW\ LQ WKH YLUXV
SRSXODWLRQ $ VWXG\ RI WKH 76:9 SRSXODWLRQ LQ
)ORULGD ZDV LQLWLDWHG LQ DQ HIIRUW WR H[DPLQH LWV
GLYHUVLW\ $ EHWWHU XQGHUVWDQGLQJ RI WKH 76:9
SRSXODWLRQ VWUXFWXUH ZLOO DLG GHYHORSPHQW RI
UDWLRQDOGLVHDVHPDQDJHPHQWVWUDWHJLHV
Flower thrips, oviposition and
dispersion behavior in early-season
blueberries
$UpYDOR+$/LEXUG2(
(QWRPRORJ\ DQG 1HPDWRORJ\ 'HSDUWPHQW
8QLYHUVLW\RI)ORULGD*DLQHVYLOOH)/86$
DOHDUHYD#XIOHGX
8QLWHG 6WDWHV LV WKH ODUJHVW SURGXFHU RI
EOXHEHUULHV ZLWK DQ DSSUR[LPDWH YDOXH RI 
WRQV\HDU 7KLV UHSUHVHQWV  RI WKH WRWDO
SURGXFWLRQ ZRUOGZLGH (DUO\VHDVRQ EOXHEHUULHV
SURGXFHG RQO\ LQ )ORULGD DQG VRXWKHUQ *HRUJLD
EHWZHHQ WKH PRQWKV RI $SULO DQG 0D\ KDYH SULFHV
WKDW FDQ EH WKUHH WR ILYH WLPHV KLJKHU WKDQ
UHJXODUVHDVRQ EOXHEHUULHV LQ QRUWKHUQ 86 VWDWHV
)ORZHUWKULSV IURP WKH JHQXV Frankliniella DUH
FRQVLGHUHG DV NH\ SHVWV IRU HDUO\VHDVRQ
EOXHEHUULHV LQ WKH VRXWKHDVWHUQ 8QLWHG 6WDWHV
%DVHG RQ REVHUYDWLRQV FRQGXFWHG EHWZHHQ 
DQG  GXULQJ WKH EOXHEHUU\ IORZHULQJ VHDVRQ
ZH GHWHUPLQHG WKDW WKH SUHGRPLQDQW
IORZHUWKULSV VSHFLHV RI EOXHEHUULHV LQ )ORULGD LV F.
bispinosa 0RUJDQ DQG LQ VRXWKHDVWHUQ *HRUJLD
LV F. tritici )LWFK 2WKHU VSHFLHV SUHVHQW LQFOXGH
F. occidentalis 3HUJDQGH F. fusca +LQGV
Thrips hawaiiensis 0RUJDQ DQG T. pini 8]HO $
VHULHV RI REVHUYDWLRQV LQ RYLSRVLWLRQ EHKDYLRU DQG
SRSXODWLRQV G\QDPLFV ZHUH PDGH LQ 6RXWKHUQ
KLJKEXVK Vaccinium corymbosum [ V. darrowi)
DQG 5DEELWH\H EOXHEHUU\ V. ashei) WKH WZR PDLQ
VSHFLHV JURZQ LQ )ORULGD DQG 6RXWKHUQ *HRUJLD
7KH PDLQ REMHFWLYH RI WKLV ZRUN ZDV WR
XQGHUVWDQG WKH RYLSRVLWLRQ SUHIHUHQFHV
PRYHPHQW DQG GLVWULEXWLRQ RI IORZHUWKULSV LQ
HDUO\VHDVRQ EOXHEHUULHV ZLWK WKH XOWLPDWH JRDO RI
HVWDEOLVKLQJ DQ ,30 SURJUDP IRU FRQWUROOLQJ
WKULSV 7KH UHVXOWV RI RXU REVHUYDWLRQV VKRZ D
VLJQLILFDQWO\ KLJKHU QXPEHU RI WKULSV HPHUJLQJ
IURP IORZHU SHWDOV WKDQ IURP RYDULHV VW\OHV RU
IUXLWV F    df     P   RI
IORZHUV FROOHFWHG LQ WKH ILHOG 7KLV LQGLFDWHV D
SUHIHUHQFH WR RYLSRVLW RQ WKH SHWDOV WKDQ LQ DQ\
RWKHU WLVVXHV RI WKH EOXHEHUU\ IORZHU 7KHUH ZHUH
QR VLJQLILFDQW GLIIHUHQFHV LQ WKULSV HPHUJHQFH
EHWZHHQ WKH WZR EOXHEHUU\ VSHFLHV HYDOXDWHG
5DEELWH\H    DQG 6RXWKHUQ +LJKEXVK
   F    df    P    $W WKH
EHJLQQLQJ RI WKH VHDVRQ ZKHQ WKH IORZHUV EHJLQ WR
RSHQ WKULSV LQIHVWDWLRQ LV YHU\ VSRUDGLF DQG
SRSXODWLRQV DUH UHODWLYHO\ ORZ )ORZHUWKULSV
FOXVWHUV RU ³KRWVSRWV´ DUH GHILQHG  GD\V DIWHU
IORZHUV EHJLQ WR RSHQ 7KULSV JUDGXDOO\ LQFUHDVH
LQ DUHD DQG SRSXODWLRQ IRU DSSUR[LPDWHO\  ZHHNV
7KULSV SRSXODWLRQV LQ WKHVH ³KRW VSRWV´ LQFUHDVH
H[SRQHQWLDOO\ IRU DSSUR[LPDWHO\  GD\V XQWLO
 RI WKH IORZHUV DUH RSHQ WKHQ LW GHFOLQHV XQWLO
WKH WKULSV YLUWXDOO\ GLVDSSHDU DW SHWDO IDOO $W WKLV
WLPH RQO\ IUXLWV DUH VWDQGLQJ LQ WKH ILHOG
LOOXVWUDWLQJ D FRUUHODWLRQ ZLWK WKH SKHQRORJ\ RI WKH
IORZHUV %DVHG RQ WKLV WLPHOLQH DQG REVHUYDWLRQV
FRQGXFWHG LQ WKH ODERUDWRU\ WKULSV PD\ KDYH DW
OHDVW RQH JHQHUDWLRQ RQ EOXHEHUU\ IORZHUV
DIIHFWLQJ IUXLW TXDOLW\ E\ OHDYLQJ VFDUV IURP
IHHGLQJ DQG LQMXULQJ UHSURGXFWLYH WLVVXHV E\
RYLSRVLWLQJ DQG HPHUJLQJ IURP WKH RYDU\ 7KULSV
DOVR DIIHFW DQG TXDQWLW\ RI EOXHEHUULHV E\
GHK\GUDWLQJ IORZHUV WKDW KDYH EHHQ VHYHUHO\
DWWDFNHG
Natural occurrence and genetic
diversity of Tospovirus isolates
from India
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,QGLD
'HSDUWPHQW RI 9LURORJ\ 698QLYHUVLW\
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Tospoviruses DUH RQH RI WKH PDMRU FRQVWUDLQWV LQ
YHJHWDEOH SURGXFWLRQ QH[W WR JHPLQLYLUXVHV LQ
,QGLD 7KH VSRWWHG ZLOW LQ WRPDWR FDXVHG E\
SHDQXW EXG QHFURVLV YLUXV 3%19 ZKLFK LV ZLGHO\
SUHYDOHQW DQG LW LV RQH RI WKH VLJQLILFDQW
\LHOGOLPLWLQJ IDFWRUV 6XUYH\V ZHUH FRQGXFWHG
GXULQJ ± LQ WKH SRWHQWLDO YHJHWDEOH
JURZLQJ UHJLRQV RI 0DKDUDVKWUD $QGKUD 3UDGHVK
.DUQDWDND DQG 7DPLO 1DGX IRU WKH GHWHFWLRQ RI
WRVSRYLUXVHV DQG WKHLU QDWXUDO RFFXUUHQFH 7KH
LQFLGHQFH RI VSRWWHG ZLOW LQ WRPDWR YDULHG IURP 
WR  )LHOG LVRODWHV VKRZLQJ W\SLFDO VSRWWHG ZLOW
DQG UHODWHG V\PSWRPV ZDV GHWHFWHG E\
'$&(/,6$ XVLQJ 3%19 VSHFLILF DQWLVHUD VRPH RI
WKH KRVWV LQFOXGH WRPDWR FKLOL EULQMDO SHDQXW
JUHHQJUDP VR\EHDQ EODFNJUDP FDUURW ILHOG EHDQ
DQG ZDWHUPHORQ ,Q RUGHU WR HVWDEOLVK WKH JHQHWLF
GLYHUVLW\ DPRQJ WRVSRYLUXV LVRODWHV WKH
UHSUHVHQWDWLYH YLUXV LVRODWHV ZHUH LQLWLDOO\ SXULILHG
LQ FRZSHD FY & DQG FKDUDFWHUL]HG WKH 13
JHQH VHTXHQFHV 0ROHFXODU DQDO\VLV VKRZHG WKDW
WKH 13 JHQH VHTXHQFHV IURP  LVRODWHV DPRQJ
QLQH GLIIHUHQW FURSV UHYHDOHG YHU\ KLJK GHJUHH RI
KRPRORJ\ LH ± DW QXFOHRWLGH DQG
± DW DPLQR DFLG OHYHO ZLWK WKH UHIHUHQFH
,QGLDQ 3%19 VHTXHQFH 8 7KH
FKDUDFWHUL]HG 3%19 LVRODWHV ZHUH DOVR FRPSDUHG
ZLWK WKH RWKHU WRVSRYLUXV PHPEHUV ZKLFK LQFOXGH
ZDWHUPHORQ EXG QHFURVLV YLUXV :%19 DQG
ZDWHUPHORQ VLOYHU PRWWOH YLUXV ZKLFK VKDUHV
± DQG ± KRPRORJ\ DW
QXFOHRWLGH 	 DPLQR DFLG OHYHO UHVSHFWLYHO\ ,Q
DGGLWLRQ WR 3%19 WKUHH RWKHU GLVWLQFW
WRVSRYLUXVHV YL] :%19 ,<69 DQG SHDQXW \HOORZ
VSRW YLUXV LVRODWHV ZHUH HQFRXQWHUHG LQ
ZDWHUPHORQRQLRQDQGSHDQXWFURSVUHVSHFWLYHO\
Characterization of Frankliniella
fusca dispersal and Tomato spotted
wilt virus incidence within fields
from wild plant hosts
%HDXGRLQ$/.HQQHG\**
1RUWK &DUROLQD 6WDWH 8QLYHUVLW\ 'HSDUWPHQW RI
(QWRPRORJ\5DOHLJK1&86$
DOSDURGL#QFVXHGX
6SDWLDO GLVSHUVDO SDWWHUQV RI Frankliniella fusca
7KULSLGDH D YHFWRU RI WKH WRPDWR VSRWWHG ZLOW
YLUXV 76:9 DUH QRW ZHOO XQGHUVWRRG $ VWXG\
ZDV FRQGXFWHG LQ WKUHH ILHOGV RI EDUH VRLO LQ 1RUWK
&DUROLQD WR GHWHUPLQH LI WKH QXPEHU RI DGXOW F.
fusca FDXJKW RQ \HOORZ VWLFN\ WUDSV H[KLELWHG D
JUDGLHQW YDU\LQJ ZLWK GLVWDQFH IURP D QDWXUDO
ZHHG\ VRXUFH FRQWDLQLQJ NQRZQ KRVWV RI F. fusca
<HOORZ VWLFN\ DHULDO WUDSV ZHUH SODFHG  PHWHUV
DERYH WKH VRLO LQ UHFHQWO\ GLVNHG ILHOGV 7KH WUDSV
ZHUH SODFHG LQ D JULG DQG WKH QHDUHVW SRWHQWLDO
VRXUFHV RI WKULSV RQ RQH RU PRUH HGJHV RI HDFK
ILHOG ZHUH LGHQWLILHG 7UDSV UHPDLQHG LQ WKH ILHOG
IRU RQH ZHHN DQG ZHUH FROOHFWHG EHIRUH DQ\
YHJHWDWLRQ HPHUJHG LQ WKH ILHOG 7KH QXPEHU RI F.
fusca SHU WUDS ZDV GHWHUPLQHG 7KH GDWD UHYHDOHG
QR JUDGLHQWV LQ QXPEHUV RI WKULSV SHU WUDS RYHU
GLVWDQFHV RI XS WR  PHWHUV IURP D SRWHQWLDO
WKULSV VRXUFH ,Q ODWH -XO\ D VHFRQG VWXG\ ZDV
FRQGXFWHG LQ WKUHH WREDFFR ILHOGV WR GHWHUPLQH LI
76:9 LQFLGHQFH H[KLELWHG D JUDGLHQW ZLWK
FKDQJHV LQ GLVWDQFH IURP SRWHQWLDO WKULSV DQG
76:9 VRXUFHV 5RZV RI WREDFFR SODQWV ZHUH
YLVXDOO\ VFRUHG IRU WKH SUHVHQFH RI 76:9 HYHU\
 PHWHUV UHVXOWLQJ LQ D JULG 7KH QHDUHVW
SRWHQWLDO VRXUFHV RI WKULSV DQG 76:9 ZHUH
LGHQWLILHG 1R JUDGLHQW LQ 76:9 LQFLGHQFH ZDV
IRXQG LQ GLVWDQFHV RI XS WR  PHWHUV 7KHVH
VWXGLHV VXJJHVW WKDW PDQDJHPHQW RI ZHHG KRVWV RI
76:9 DURXQG ILHOG PDUJLQV PD\ QRW EH DQ
HIIHFWLYH VWUDWHJ\ WR UHGXFH VSUHDG RI WRPDWR
VSRWWHGZLOWYLUXVLQWRVXVFHSWLEOHFURSV
Thrips and Tospoviruses benefit
from jointly challenging plants
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,%(' ,QVWLWXWH IRU %LRGLYHUVLW\ DQG (FRV\VWHP
'\QDPLFV 6HFWLRQ 3RSXODWLRQ %LRORJ\ 8QLYHUVLW\
RI $PVWHUGDP 32 %R[   *%
$PVWHUGDP7KH1HWKHUODQGV
3UHVHQW DGGUHVV ,9,$ 9DOHQFLDQ ,QVWLWXWH IRU
$JULFXOWXUDO 5HVHDUFK (QWRPRORJ\ 8QLW
$SDUWDGR 2ILFLDO  0RQFDGD 9DOHQFLD
6SDLQ
EHOOLXUH#LYLDHV
3ODQWV DUH WKH WDUJHW RI YDULRXV DWWDFNHUV VXFK DV
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&RQVWLWXWLYH GHIHQFHV WR WKHVH DWWDFNV VSLQHV
KDUG FXWLFOH HWF DUH FRVWO\ ZKHQ DWWDFNHUV DUH
QRW SUHVHQW 7KHUHIRUH PDQ\ SODQWV SRVVHVV
LQGXFLEOH GHIHQFHV WKDW DUH VZLWFKHG RQ RQO\ XSRQ
DWWDFN ,QGXFHG UHVSRQVHV WR KHUELYRU\ DUH
PHGLDWHG YLD VHYHUDO PHWDEROLF SDWKZD\V LQ
SDUWLFXODU WKH -DVPRQLF $FLG -$ SDWKZD\
'HIHQFHV LQGXFHG E\ KHUELYRUHV LQYROYH FKDQJHV
LQ WKH TXDOLW\ RI DWWDFNHG SODQWV WKDW DIIHFW WKH
ILWQHVV RI WKH KHUELYRUH GLUHFW GHIHQFH DQG WKH
HPLVVLRQ RI SODQW YRODWLOHV WKDW DWWUDFW QDWXUDO
HQHPLHV RI WKH KHUELYRUH WRZDUGV DWWDFNHG SODQWV
LQGLUHFW GHIHQFH $V D UHVXOW KHUELYRUHLQGXFHG
SODQWV EHFRPH KRVWV RI LQIHULRU TXDOLW\ IRU
KHUELYRURXV DUWKURSRGV DQG DUH WKHUHIRUH OHVV
DWWUDFWLYH IRU FRQVSHFLILF RU KHWHURVSHFLILF
KHUELYRUHV 3DWKRJHQV LQGXFH DQWLSDWKRJHQ
UHVLVWDQFH LQ SODQWV WKURXJK WKH 6DOLF\OLF $FLG
6$ SDWKZD\ $QWLKHUELYRUH DQG DQWLSDWKRJHQ
GHIHQVLYH SDWKZD\V FURVV WDON LQ VHYHUDO
SODQWSDWKRJHQ V\VWHPV XSUHJXODWLRQ RI WKH 6$
SDWKZD\ UHVXOWV LQ GRZQUHJXODWLRQ RI WKH -$
SDWKZD\ 7KLV QHJDWLYH FURVV WDON FDQ EH H[SORLWHG
E\ YHFWRUV RI SDWKRJHQV EHFDXVH LQGXFWLRQ RI WKH
DQWLSDWKRJHQ SDWKZD\ UHGXFHV LQYHVWPHQW RI WKH
SODQW LQ DQWLKHUELYRUH GHIHQFH ,Q WXUQ
YHFWRUERUQH SDWKRJHQV UHFHLYH D EHQHILW IURP WKLV
FURVV WDON EHFDXVH D SDWKRJHQLQIHFWHG SODQW ZLWK
D UHGXFHG DQWLKHUELYRUH GHIHQFH UHSUHVHQWV D
JRRG KRVW SODQW IRU WKH KHUELYRURXV YHFWRU RI WKH
SDWKRJHQ 7KLV LV WKH FDVH IRU Tospoviruses WKDW
DUH YHFWRUHG E\ WKULSV 7KULSV LQGXFH
DQWLKHUELYRUH GHIHQFHV LQ WKH SODQWV WKDW DUH
GHWULPHQWDO IRU WKULSV +RZHYHU DGXOW WKULSV DUH
RIWHQ DWWUDFWHG WR WRVSRYLUXVLQIHFWHG SODQWV LQ
VSLWH RI WKHVH EHLQJ LQGXFHG E\ WKULSV 5HFHQW
UHVHDUFK VKRZHG WKDW Frankliniella occidentalis
DFWXDOO\ EHQHILWHG IURP DWWNLQJ SODQWV LQIHFWHG
ZLWK 7RPDWR VSRWWHG ZLOW YLUXV VXUYLYDO DQG
GHYHORSPHQWDO UDWHV RI WKULSV ODUYDH ZHUH DV KLJK
RQ YLUXVLQGXFHG DQG WKXV DOVR
KHUELYRUHLQGXFHG SODQWV DV RQ FOHDQ XQLQGXFHG
SODQWV DQG KLJKHU WKDQ RQ SODQWV ZLWK WKULSV
GDPDJH 7KLV LV LQ DJUHHPHQW ZLWK WKH GHVFULEHG
-$6$ FURVVWDON 7KH LQWHUDFWLRQ EHWZHHQ WKH WZR
SDWKZD\V KDV VHYHUDO HFRORJLFDO LPSOLFDWLRQV :H
VKRZ WKDW VSLGHU PLWHV DQRWKHU KHUELYRURXV
DUWKURSRG WKDW GR QRW YHFWRU WKH YLUXV FDQ EHQHILW
IURP SODQWV EHLQJ LQIHFWHG ZLWK WKH YLUXV
+RZHYHU WKLV EHQHILW LV QRW GXH WR WKH QHJDWLYH
HIIHFW RI WKH YLUXV RQ WKH GHIHQVLYH UHVSRQVH RI WKH
SODQWV WR WKULSV GDPDJH )XUWKHUPRUH ZH VKRZ
WKDW WKH VKRUWHU GHYHORSPHQWDO UDWH RI WKULSV
ODUYDH WKDW GHYHORS RQ SODQWV ZLWK YLUXV UHVXOWV LQ
UHGXFHG YXOQHUDELOLW\ WR DWWDFNV E\ DW OHDVW VRPH
RI LWV QDWXUDO HQHPLHV :H SURSRVH WKDW
PHFKDQLVPV WR UHGXFH GLUHFW DQG LQGLUHFW SODQW
GHIHQFHV DJDLQVW YHFWRUV PD\ KDYH HYROYHG LQ
YHFWRUERUQH SODQW SDWKRJHQV WKHUHE\ SURPRWLQJ
VSUHDGRIWKHSDWKRJHQ
Use of entomopathogenic
nematodes for the management of
western flower thrips and
tospoviruses
%HQQLVRQ - 0DXOGHQ . 7RPLF]HN 0 0RUULV
-%DUNHU,%RRQKDP16SHQFH1
$'$6%R[ZRUWK%R[ZRUWK&%118.
&HQWUDO 6FLHQFH /DERUDWRU\ 6DQG +XWWRQ <RUN
</=8.
MXGHEHQQLVRQ#DGDVFRXN
6RPH RI WKH PDMRU 8. JURZHUV RI
FKU\VDQWKHPXPV DQG RWKHU SURWHFWHG RUQDPHQWDO
FURSV DUH XVLQJ HQWRPRSDWKRJHQLF QHPDWRGHV
HSQV IRU ELRORJLFDO FRQWURO RI ZHVWHUQ IORZHU
WKULSV :)7 Frankliniella occidentalis :HHNO\
IROLDU VSUD\V RI Steinernema feltiae µ1HPDV\V )¶
 DUH XVHG WKURXJKRXW WKH OLIH RI WKH FURS DQG
WKHVH JHQHUDOO\ JLYH JRRG FRQWURO RI WKULSV
+RZHYHU XVH RI HSQV IRU WKULSV FRQWURO LV
H[SHQVLYH DQG WKLV LV LQKLELWLQJ PRUH JURZHUV
IURP DGRSWLQJ WKH WHFKQLTXH ,Q DGGLWLRQ FRQWURO
RQ FKU\VDQWKHPXPV FDQ VRPHWLPHV EH
LQDGHTXDWH GXULQJ WKH VXPPHU ZKHQ WKULSV
SUHVVXUH LV KLJK &XUUHQW 'HIUDIXQGHG UHVHDUFK
DLPV WR ILOO JDSV LQ NQRZOHGJH RQ KRZ HSQV
FRQWURO :)7 SRSXODWLRQV DQG ZKHWKHU WKLV FRQWURO
LV VXIILFLHQW WR UHGXFH WKH VSUHDG DQG VHYHULW\ RI
Tomato spotted wilt virus 76:9 RQ
FKU\VDQWKHPXPV 5HVXOWV LQGLFDWH WKDW HSQV
UHDFKLQJ WKH JURZLQJ PHGLXP GXULQJ IROLDU
DSSOLFDWLRQ FRXOG SOD\ DQ LPSRUWDQW UROH LQ :)7
FRQWURO E\ NLOOLQJ WKH JURXQGGZHOOLQJ WKULSV OLIH
VWDJHV 7KLV LQIRUPDWLRQ VKRXOG HQDEOH WKH
GHYHORSPHQW RI WHFKQLTXHV WR PDNH WKH XVH RI
HSQV PRUH HIIHFWLYH DQG HFRQRPLF ,Q D
JODVVKRXVH H[SHULPHQW ZHHNO\ IROLDU DSSOLFDWLRQV
RI µ1HPDV\V )¶ ZHUH PDGH WR WZR VHTXHQWLDO FURSV
RI SRW FKU\VDQWKHPXPV FY µ6ZLQJ 7LPH¶ ZKLFK
KDG EHHQ LQIHVWHG ZLWK YLUXOLIHURXV :)7 ODUYDH
7KH QHPDWRGHV UHGXFHG PHDQ QXPEHUV RI :)7
SHU SODQW GHOD\HG SODQW LQIHFWLRQ ZLWK 76:9 DQG
UHGXFHGWKHV\PSWRPH[SUHVVLRQRI76:9
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9RO_$UWLFOH Temporal and spatial distribution
of thrips in Israel
%HQ<DNLU'-DVURWLD3&KHQ0
(QWRPRORJ\ 'HSDUWPHQW ,QVWLWXWH RI 3ODQW
3URWHFWLRQ $52 7KH 9ROFDQL &HQWHU 32 %R[ 
%HW'DJDQ,VUDHO
EHQ\DN#YROFDQLDJULJRYLO
:H XVHG SROH WUDSV WR GHWHUPLQH WKH DQQXDO DQG
GDLO\ YDULDWLRQV LQ WKH PLJUDWLRQ DFWLYLW\ RI Thrips
tabaci DQG Frankliniella occidentalis 7KH SROH
WUDSV ZHUH P KLJK DQG ZHUH SODFHG QHDU ZDONLQ
WXQQHOV DQG LQ RSHQ ILHOGV DW  GLIIHUHQW
JHRJUDSKLFDO ORFDWLRQV LQ ,VUDHO 7KULSV
SRSXODWLRQV ZHUH SHDNHG EHWZHHQ $SULO DQG -XQH
GHSHQGLQJ RQ WKH HQYLURQPHQWDO FRQGLWLRQV DW
HDFK ORFDWLRQ 7ZLFH DV PDQ\ WKULSV ZHUH FDXJKW
RQ WKH SROH DW WKH HDVWHUQ HQWUDQFH RI WKH WXQQHOV
WKDQ DW WKH ZHVWHUQ HQWUDQFH $W DOPRVW DOO VLWV
WKH KLJKHVW QXPEHUV RI WKULSV ZHUH FDXJKW RQ WKH
HDVWHUQ VLGH RI WKH SROHV ± DQG WKH ORZHVW
QXPEHUV ZHUH FDXJKW RQ WKH ZHVWHUQ VLGH
± $QQXDOO\ DERXW  RI WKH WKULSV ZHUH
FDXJKW EHIRUH QRRQ WLPH DQG DERXW  ZHUH
FDXJKW EHORZ WKH KHLJKW RI  FP ,Q SUHOLPLQDU\
WULDOV LQ ZKLFK WKH HDVWHUQ HQWUDQFH RI WKH WXQQHO
ZDV FRYHUHG LW UHGXFHG WKULSV HQWU\ VLJQLILFDQWO\
ZLWK RQO\ D VOLJKW HIIHFW RQ YHQWLODWLRQ HIILFDF\
7KLV LQIRUPDWLRQ FDQ EH XVHG WR UHGXFH WKH ULVN RI
WKULSV HQWU\ LQWR JUHHQKRXVHV 5DEELW
LPPXQRJOREXOLQ * 5,J* ZDV XVHG VXFFHVVIXOO\
DV DQ H[WHUQDO PDUN IRU WKULSV )HPDOHV RI ERWK
Thrips tabaci DQG Frankliniella occidentalis ZHUH
PDUNHG ZLWK 5,J* VROXWLRQ  PJPO ZDWHU ZLWK
 7ZHHQ  E\ WKH FRQWDFW H[SRVXUH PHWKRG
'HWHUPLQLQJ WKH UHWHQWLRQ RI WKH PDUN ZDV GRQH
E\ UXQQLQJ WKH ULQVLQJ VROXWLRQV RI LQGLYLGXDO
WKULSV LQ DQ HQ]\PH±OLQNHG LPPXQRVRUEDQW DVVD\
(/,6$ 7KH VDQGZLFK (/,6$ PHWKRG ZDV XVHG
ZLWK DQ DGGLWLRQDO ELRWLQDYLGLQ VWHS WKDW
LQFUHDVHG WKH DVVD\¶V VHQVLWLYLW\ E\ ± IROGV
:KHQ PDUNHG WKULSV ZHUH NHSW LQ WKH ODERUDWRU\
RQ EHDQ SRGV WKH\ DOO VFRUHG SRVLWLYH  GD\V DIWHU
PDUNLQJ '$0 $OO PDUNHG WKULSV VFRUHG SRVLWLYH
 '$0 ZKHQ NHSW LQ WKH ODERUDWRU\ RQ GHWDFKHG
PDULJROG IORZHUV :KHQ PDUNHG DQG XQPDUNHG
WKULSV ZHUH SODFHG WRJHWKHU RQ WKHVH IORZHUV VRPH
PDUN KDG WUDQVIHUUHG DQG ± RI WKH
XQPDUNHG WKULSV WXUQHG SRVLWLYH 8QGHU ILHOG
FRQGLWLRQV D JUDGXDO GHFUHDVH LQ WKH PHDQ RSWLFDO
GHQVLW\ OHYHOV RI WKH PDUNHG WKULSV ZDV REVHUYHG
RYHU WLPH 2Q VWLFN\ SROH WUDSV   DQG
 RI WKH PDUNHG T. tabaci VFRUHG SRVLWLYH E\ WKH
UG WK DQG WK '$0 UHVSHFWLYHO\ 8QGHU WKH
VDPH FRQGLWLRQV  DQG  RI WKH PDUNHG F.
occidentalis VFRUHG SRVLWLYH E\ WKH WK DQG WK
'$0 UHVSHFWLYHO\ 6LPLODU UDWHV RI SRVLWLYH VFRUHV
ZHUH UHFRUGHG IRU PDUNHG T. tabaci NHSW RQ FKLYH
SODQWV IRU  '$0 7KH UHWHQWLRQ RI WKH 5,J*
PDUN GHFUHDVHG VLJQLILFDQWO\ XQGHU FRQGLWLRQV RI
ZHWQHVV DQG KLJK KXPLGLW\ 7KH VXLWDELOLW\ RI WKLV
PDUNLQJ PHWKRG IRU GLVSHUVDO VWXGLHV RI WKHVH
LPSRUWDQWSHVWVQHHGWREHHYDOXDWHGQRZ
Spatial dynamics of spotted wilt in
georgia grown tobacco and peanut
%HUWUDQG3&XOEUHDWK$
'HSDUWPHQW RI 3ODQW 3DWKRORJ\ 7KH 8QLYHUVLW\ RI
*HRUJLD
EHUWUDQG#XJDHGX
7KH VSDWLDO GHYHORSPHQW RI VSRWWHG ZLOW KDV EHHQ
VWXGLHG LQ WREDFFR DQG SHDQXW 7REDFFR GDWD IURP
WULDOV FRQGXFWHG EHWZHHQ ± FRPSULVLQJ
a LQGLYLGXDO UHSV ZLWK !  SODQWV ZDV
VXEMHFWHG WR RUGLQDU\ UXQV DQDO\VLV 7KH UHVXOWV
ZHUH WDEXODWHG E\ GLVHDVH LQFLGHQFH FODVVHV
UDQJLQJ IURP  ± ! DW  LQWHUYDOV ,Q
WKH IRXU GLVHDVH LQFLGHQFH FODVVHV UDQJLQJ IURP
 ±  DJJUHJDWLRQ RFFXUUHG LQ ± RI
WKH FDVHV ,Q WKH IRXU GLVHDVH LQFLGHQFH FODVVHV
IURP  ± ! WKHUH ZDV D VWHDG\LODU
FRQFOXVLRQ IRU ERWK SHDQXW DQG WREDFFR
6HFRQGDU\ LQIHFWLRQ LV ELRORJLFDOO\ SRVVLEOH LQ
ERWK FURSV KRZHYHU GDWD IURP VSDWLDO DQDO\VLV DQG
RWKHU WULDOV VXJJHVW WKDW WKH PDMRULW\ RI YLVLEOH
GLVHDVHUHVXOWVIURPSULPDU\LQIHFWLRQ
Influence of morphological and
chemical constituents of plant
foliage on thrips host selection
among the botanical collections in
the Temperate House, Royal
Botanic Gardens, Kew
6FRWW%URZQ$69HLWFK1&6LPPRQGV0-6
-RGUHOO /DERUDWRU\ 5R\DO %RWDQLF *DUGHQV .HZ
5LFKPRQG6XUUH\7:$%8.
DVFRWWEURZQ#UEJNHZRUJXN
2QH RI WKH SULPDU\ DLPV RI WKH 5R\DO %RWDQLF
*DUGHQV 5%* .HZ LV WR FRQVHUYH LWV XQLTXH
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH OLYLQJ FROOHFWLRQV RI  SODQW VSHFLHV PDQ\ RI
ZKLFK DUH FODVVLILHG DV UDUH DQG HQGDQJHUHG
7KULSV KDYH SHUVLVWHG DV D WKUHDW WR SODQW VSHFLHV
FRQWDLQHG LQ WKH GLVSOD\ JODVVKRXVHV VLQFH WKH
LQWURGXFWLRQ RI ,30 SURJUDPV DW .HZ LQ WKH HDUO\
V 7KH JHQHWLF DQG SKHQRW\SLF GLYHUVLW\ RI
SODQWV KRXVHG WRJHWKHU LQ DUWLILFLDO FRQGLWLRQV KDV
ORZHUHG WKH HIILFLHQF\ RI ELRORJLFDO FRQWURO
SUHGDWRUV ZKLFK KDYH EHHQ XVHG VXFFHVVIXOO\ WR
FRQWURO LQYDVLYH WKULSV VSHFLHV RQ SURWHFWHG FURSV
LQ WKH FRPPHUFLDO KRUWLFXOWXUDO VHFWRU :H KDYH
PRQLWRUHG DQG GRFXPHQWHG SODQWV DPRQJ WKH
FROOHFWLRQV LQ WKH 7HPSHUDWH +RXVH 5%* .HZ DV
KRVWV RU QRQKRVWV WR WZR LQYDVLYH WKULSV
Heliothrips haemorrhoidalis %RXFKp DQG
Frankliniella occidentalis 3HUJDQGH DQG IXUWKHU
LQYHVWLJDWLRQV KDYH KLJKOLJKWHG VSHFLHV RI KRVW
SODQWV ZKHUH WKH HIIHFWLYHQHVV RI WKH SUHGDWRUV
Neoseiulus cucumeris 2XGHPDQV Iphiseius
degenerans %HUOHVH DQG Orius laevigatus
)LHEHU ZHUH VLJQLILFDQWO\ UHGXFHG 7KLV VWXG\
DLPV WR KLJKOLJKW WKH PRUSKRORJLFDO DQG FKHPLFDO
GLIIHUHQFHV DPRQJ WKH IROLDJH RI WKH KRVWV DQG
QRQKRVWV RI H. haemorrhoidalis 6FDQQLQJ
HOHFWURQ PLFURVFRSH WHFKQLTXHV ZHUH XVHG WR
GHVFULEH WKH PRUSKRORJ\ RI WKH OHDI VXUIDFH RI 
VSHFLHV LQ RUGHU WR KHOS LGHQWLI\ ZKLFK
PRUSKRORJLFDO IHDWXUHV FRXOG SOD\ D UROH LQ WKH
VHOHFWLRQ RI SODQW VSHFLHV E\ WKULSV IURP DPRQJ D
GLYHUVH ERWDQLFDO FROOHFWLRQ 7KH UHVXOWV VKRZHG
H. haemorrhoidalis KDG D SUHIHUHQFH IRU VSHFLHV
ZLWK OHDYHV WKDW ZHUH FRULDFHRXV ZLWK RQH RU ERWK
VXUIDFHV EHLQJ VPRRWK 3ODQWV HYDGLQJ WKHVH
WKULSV FRPPRQO\ SRVVHVVHG JODQGXODU WULFKRPHV
DQG ZD[HV SUHVHQW RQ WKH VXUIDFHV RI OHDYHV ZHUH
REVHUYHG WR EH RI GHQVH QRQXQLIRUP IRUPV WKXV
SRWHQWLDOO\ GLVUXSWLQJ IHHGLQJ DQG RYLSRVLWLRQ RI
H. haemorrhoidalis ,Q DGGLWLRQ GHWDLOHG DQDO\VLV
RI WKH SK\WRFKHPLFDO SURILOHV RI WKH OHDYHV RI
QRQKRVWV DUH LQ SURJUHVV WR LGHQWLI\ ZKLFK JURXSV
RI FRPSRXQGV GHWHU WKULSV DQG ZKLFK FRPSRXQGV
SUHVHQW LQ KRVWV PD\ UHVXOW LQ D GHFUHDVH LQ
HIILFLHQF\ RI WKH LQWURGXFHG SUHGDWRUV ,QLWLDO
VWXGLHV KDYH IRFXVHG RQ WKH SURILOHV RI WZR
QRQKRVWV RI H. haemorrhoidalis DQG VHYHUDO
LVRODWHG FRPSRXQGV SUHVHQW LQ WKH IROLDJH RI WKHVH
VSHFLHV KDYH VKRZQ OHYHOV RI DFWLYLW\ DJDLQVW
LPPDWXUH VWDJHV RI F. occidentalis LQ FRQWUROOHG
ELRDVVD\ WHVWV (YDOXDWLQJ WKH UROHV RI
PRUSKRORJLFDO DQG FKHPLFDO FKDUDFWHULVWLFV RI
QRQKRVW SODQWV LQ SODQWWKULSVSUHGDWRU
LQWHUDFWLRQV FDQ VHUYH WR DGYDQFH RXU PHWKRGV LQ
FRQWUROOLQJ WKULSV SHVWV LQ DOO VHFWRUV RI
+RUWLFXOWXUH
“There’s no place like home” –
Tospoviruses in Kansas
&DPSEHOO/5:HEE& :HVWHUYHOW/
'HSDUWPHQW RI (QWRPRORJ\ .DQVDV 6WDWH
8QLYHUVLW\0DQKDWWDQ.6
86'$ $3+,6 334 'HSDUWPHQW RI 3ODQW
3DWKRORJ\ .DQVDV 6WDWH 8QLYHUVLW\ 0DQKDWWDQ
.6
'HSDUWPHQW RI +RUWLFXOWXUH )RUHVWU\ DQG
5HFUHDWLRQ 5HVRXUFHV .DQVDV 6WDWH 8QLYHUVLW\
0DQKDWWDQ.6
OFDPEHO#NVXHGX
.DQVDV 6WDWH 8QLYHUVLW\ KDV DQ DFWLYH
+RUWLFXOWXUDO 7KHUDS\ SURJUDP DQG WHDFKLQJ
SURJUDPV LQ 3ODQW 3DWKRORJ\ +RUWLFXOWXUH
)RUHVWU\ DQG 0DVWHU *DUGHQHU SURJUDPV 7KHVH
FRXUVHV DOO FRQWDLQ D KDQGVRQ WUDLQLQJ
FRPSRQHQW ZKLFK WDNHV SODFH LQ WKH
7KURFNPRUWRQ *UHHQKRXVH &RPSOH[ 7KLV UHVXOWV
LQ LQFUHDVHG KXPDQ WUDIILF DQG SODQW PRYHPHQW
EHWZHHQ WKH JUHHQKRXVHV 7KHVH DFWLYLWLHV
LQFUHDVH WKH FKDQFH IRU WKULSV DQG WKHLU YHFWRULQJ
RI 7RPDWR 6SRWWHG :LOW 9LUXV 76:9 DQG
,PSDWLHQW 1HFURWLF 6SRW 9LUXV ,169 2QJRLQJ
ORQJ WHUP H[SHULPHQWV VRPH LQYROYLQJ WRPDWRHV
DQG RWKHU YLUXVVXVFHSWLEOH SODQWV DUH DOVR
ORFDWHG LQ WKH FRPSOH[ ,Q DGGLWLRQ WKH .6WDWH
*DUGHQV ORFDWHG DGMDFHQW WR WKH JUHHQKRXVH
FRPSOH[ DUH D PDMRU WRXULVW DWWUDFWLRQ DQG
GLVSOD\V PDQ\ WRVSRYLUXVVXVFHSWLEOH SODQW
VSHFLHV (DUO\ LQ  EHGGLQJ SODQWV LQ WKH
7KURFNPRUWRQ *UHHQKRXVH &RPSOH[ VKRZHG
V\PSWRPV LQGLFDWLYH RI WRVSRYLUXV LQIHFWLRQV
,QLWLDO WHVWLQJ XVLQJ ,PPXQR 6WULSV $JGLD &RUS
YHULILHG 76:9,169 LQ  RI  SODQWV )XQGLQJ
ZDV DFTXLUHG ZLWK WKH SXUSRVH RI GHYHORSLQJ DQG
LPSOHPHQWLQJ SROLF\ WR FRQWURO WRVSRYLUXV LQ WKH
.6WDWH +RUWLFXOWXUH )RUHVWU\ 	 5HFUHDWLRQ
5HVRXUFHV +)55 JUHHQKRXVHV 7RWDOO\ 
SODQWV ZHUH VDPSOHG IURP  JUHHQKRXVHV ZLWK
  WHVWLQJ SRVLWLYH 7KHVH LQFOXGHG 
VSHFLHV IURP  IDPLOLHV ZLWK  VSHFLHV QRW
IRXQG RQ RWKHU KRVW OLVWV )URP WKLV ZRUN
JUHHQKRXVH PDQDJHPHQW SROLFLHV KDYH EHHQ
LQVWLWXWHG :HHNO\ PRQLWRULQJ ZLWK VWLFN\ FDUGV
DQG HOLPLQDWLRQ RI LQIHFWHG SODQW PDWHULDO ZLOO
FRQWUROIXWXUHWRVSRYLUXVRXWEUHDNV
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
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9RO_$UWLFOH Improved Tospovirus management
systems for greenhouse flower
crops
&DVH\&6XWOLII6KLSOH\6
'HSDUWPHQW RI (QWRPRORJ\ 1RUWK &DUROLQD 6WDWH
8QLYHUVLW\5DOHLJK1&86$
FKULVBFDVH\#QFVXHGX
7KH VWDWH RI 1RUWK &DUROLQD KDV WKH IRXUWK ODUJHVW
RUQDPHQWDO KRUWLFXOWXUH LQGXVWU\ LQ WKH 86
YDOXHG DW DERXW ELOOLRQ SHU \HDU 7KULSV DQG
WRVSRYLUXVHV FDXVH VLJQLILFDQW ORVVHV IRU
JUHHQKRXVH IORZHU JURZHUV LQ 1RUWK &DUROLQD ,Q
JUHHQKRXVHV WKH SUHGRPLQDQW YLUXV LV LPSDWLHQV
QHFURWLF VSRW YLUXV ,169 DOWKRXJK PL[HG
LQIHFWLRQV ZLWK 76:9 PD\ EH SUHVHQW 7KH
ZHVWHUQ IORZHU WKULSV Frankliniella occidentalis
LV FRQVLGHUHG WR EH WKH PRVW LPSRUWDQW YHFWRU $
SULRULW\ IRU LPSURYHG JUHHQKRXVH ,169
PDQDJHPHQW LV VRPH W\SH RI HDUO\ ZDUQLQJ V\VWHP
WKDW ZRXOG DOHUW JURZHUV WR WKH SUHVHQFH RI
LQIHFWHG WKULSV EHIRUH FURS V\PSWRPV DUH VHHQ
,QGLFDWRU SODQWV GHYHORS FKDUDFWHULVWLF V\PSWRPV
ZLWKLQ D IHZ GD\V DIWHU IHHGLQJ E\ YLUXOLIHURXV
WKULSV DQG VHUYH DV DQ DOHUW WR WKHLU SUHVHQFH
6LQFH WKLV V\VWHP ZLOO RQO\ EH HIIHFWLYH LI WKH
LQGLFDWRU SODQW LV PRUH DWWUDFWLYH WR WKH
YLUXOLIHURXV WKULSV WKDQ WKH FURSV WKH\ DUH
LQWHQGHG WR SURWHFW ZH HYDOXDWHG WKH UHODWLYH
DWWUDFWLYHQHVV RI WZR LQGLFDWRU SODQWV SHWXQLD DQG
IDYD EHDQ DQG VHYHUDO JUHHQKRXVH FURSV WR
YLUXOLIHURXV F. occidentalis 'LIIHUHQFHV EHWZHHQ
LQGLFDWRU SODQWV VSHFLHV LQ DWWUDFWLYHQHVV ZHUH
REVHUYHG DQG LQ VRPH FDVHV WKH FURS SODQW ZDV
PRUH DWWUDFWLYH WR WKULSV WKDQ WKH LQGLFDWRU 6LQFH
XQGHUVWDQGLQJ WKULSV PRYHPHQW LV NH\ WR
XQGHUVWDQGLQJ KRZ HSLGHPLFV GHYHORS ZH DOVR
H[DPLQHG KRZ SHVWLFLGHV PLJKW VWLPXODWH WKULSV
PRYHPHQW DQG GLVHDVH VSUHDG ,I D SHVWLFLGH LV
GLVWDVWHIXO LH UHSHOOHQW D VKRUW WDVWLQJ SUREH
PD\ VWLPXODWH YHFWRU PRYHPHQW ZLWKRXW
SURYLGLQJ D OHWKDO GRVH &RPPRQ JUHHQKRXVH
SHVWLFLGHV XVHG IRU WKULSV DQG ZHHG FRQWURO ZHUH
IRXQGWREHUHSHOOHQWWR F. occidentalis
Exploration of gut bacteria in
Frankliniella occidentalis
(Pergande), Western Flower Thrips
&KDQEXVDUDNXP/8OOPDQ'
8QLYHUVLW\ RI &DOLIRUQLD'DYLV 'HSDUWPHQW RI
(QWRPRORJ\ 2QH 6KLHOGV $YHQXH 'DYLV &$

OMFKDQ#XFGDYLVHGX
6\PELRWLF EDFWHULD RIWHQ KDYH D FRPSOH[
DVVRFLDWLRQ ZLWK WKHLU KRVW EH LW KXPDQ RU
DUWKURSRG 0DQ\ LQVHFWV SRVVHVV V\PELRQWV
WKRXJK LW LV RIWHQ GLIILFXOW WR GHWHUPLQH WKH
LQWULFDFLHV RI WKHLU UHODWLRQVKLSV ,Q RQH VXFK FDVH
IDFXOWDWLYH EDFWHULD KDYH EHHQ GLVFRYHUHG LQ WKH
KLQGJXW RI D PDMRU FURS SHVW DQG YLUXV YHFWRU WKH
:HVWHUQ IORZHU WKULSV :)7 Frankliniella
occidentalis 3HUJDQGH 7K\VDQRSWHUD
7KULSLGDH 7KH EDFWHULD FDQ EH FXOWXUHG RXWVLGH
WKULSV DQG DUH KRUL]RQWDOO\ WUDQVPLWWHG DPRQJ
:)7 6HYHUDO WKULSV EDFWHULDO LVRODWHV KDYH EHHQ
VWXGLHG LQ WKH 1HWKHUODQGV 0ROHFXODU GDWD
LQGLFDWHG WKULSV V\PELRQWV ZHUH VLPLODU WR
Escherichia coli WKRXJK ELRFKHPLFDO SURSHUWLHV
VXJJHVWHG WKHVH PLFUREHV PLJKW DFWXDOO\ EH PRVW
VLPLODU WR Erwinia :H IRFXVHG RQ WKH EDFWHULDO
IORUD RI WKULSV RULJLQDWLQJ IURP WKH +DZDLLDQ
,VODQGV 3KHQRW\SLF GDWD VKRZ WKDW EDFWHULD IURP
WKULSV RULJLQDWLQJ LQ WKH +DZDLLDQ ,VODQGV DQG
1HWKHUODQGV ZHUH YHU\ VLPLODU 0ROHFXODU
SK\ORJHQ\ EDVHG RQ WKH V U51$ JHQH VXJJHVWHG
 VHSDUDWH JURXSV RI WKULSV EDFWHULD ZHUH SUHVHQW
LQ LVRODWHV IURP ERWK JHRJUDSKLF UHJLRQV 2QH RI
WKH JURXSV IHOO RXW FORVHO\ ZLWK VRPH Erwinia
KRZHYHU ERRWVWUDS YDOXHV IRU WKLV FODVVLILFDWLRQ
ZHUH YHU\ ORZ 6RXQG ERRWVWUDS YDOXHV ZHUH QRW
IRXQG IRU DQ\ RI WKH UHODWLRQVKLSV IRU WKH VHFRQG
JURXS 7KH VLPLODULW\ EHWZHHQ WKH PLFUREHV IURP
GLIIHUHQW WKULSV LQ GLIIHUHQW ORFDWLRQV DQG UDLVHG
RQ GLIIHUHQW SODQW PDWHULDO VXJJHVW WKDW WKH
UHODWLRQVKLS EHWZHHQ WKH EDFWHULD DQG :)7 DUH
UHODWLYHO\ VWDEOH DQG DUH QRW LQFLGHQWDO LQIHFWLRQV
DULVLQJIURPWKHLUHQYLURQPHQW
The nucleocapsid and the non
structural small proteins of Tomato
spotted wilt virus (TSWV) strain
Br01 are not sufficient for eliciting
lethal necrosis in Nicotiana
benthamiana and local necrotic
lesions on Nicotiana tabacum
&LXIIR03DFLILFR'7XULQD0




-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH :H GHWHFWHG D FRQVLVWHQW GLIIHUHQW SKHQRW\SH RQ
Nicotiana benthamiana DQG N. tabacum EHWZHHQ
WKH %U LVRODWH DQG WKH ,WDOLDQ LVRODWH S
%DVHG RQ WKH SKHQRW\SH RI D UHDVVRUWDQW VWUDLQ
FDUU\LQJ WKH 6 JHQRPLF VHJPHQW RI S DQG WKH
0 DQG / JHQRPLF VHJPHQWV IURP VWUDLQ %U ZH
FRQFOXGHG WKDW WKH VPDOO VHJPHQW RI %U LV
QHFHVVDU\ IRU HOLFLWLQJ OHWKDO QHFURVLV RQ N.
benthamiana DQG ORFDO QHFURWLF OHVLRQV RQ N.
tabacum 7KH DLP RI WKLV ZRUN ZDV WR HYDOXDWH LI
WKH QXFOHRFDSVLG DQG QRQVWUXFWXUDO VPDOO
SURWHLQV HQFRGHG E\ WKH VPDOO JHQRPLF VHJPHQW
RI VWUDLQ %U ZHUH DEOH WR FDXVH WKH GLVWLQFWLYH
V\PSWRPV DORQH RU LQ FRPELQDWLRQ 7KH WZR
DOOHOLF YDULDQWV WKH %U DQG S RI HDFK
SURWHLQ ZHUH WUDQVLHQWO\ H[SUHVVHG in planta
WKURXJK DJURLQILOWUDWLRQ 6\PSWRPV ZHUH
PRQLWRUHG LQ RUGHU WR GHWHFW UHDFWLRQ VSHFLILF WR
WKH %U DOOHOHV $V D SRVLWLYH FRQWURO IRU D YLUDO
SURWHLQ FDXVLQJ OHWKDO QHFURVLV DQG QHFURWLF ORFDO
OHVLRQ ZH LQILOWUDWHG S RI Tomato bushy stunt
virus 7%69 DV QHJDWLYH FRQWURO WKH SURWHLQ
JUHHQ IOXRUHVFHQW SURWHLQ ZDV LQVHUWHG LQ WKH
S%LQ YHFWRU $FFXPXODWLRQ RI QXFOHRFDSVLG DQG
QRQVWUXFWXUDO VPDOO SURWHLQV ZHUH PRQLWRUHG
WKURXJK ZHVWHUQ EORW DQDO\VLV *UHHQ IOXRUHVFHQW
SURWHLQ DFFXPXODWLRQ ZDV PRQLWRUHG YLVXDOO\
XQGHU 89 OLJKW REVHUYDWLRQ $OO WKH GLIIHUHQW
DOOHOHV RI WKH QXFOHRFDSVLG DQG 16V SURWHLQV
UHDGLO\ DFFXPXODWHG LQ WKH LQILOWUDWHG N.
benthamiana DQG N. tabacum OHDYHV QR QHFURWLF
UHDFWLRQ ZDV REVHUYHG LQ DQ\ RI WKH VLQJOH RU
FRPELQHG DJURLQILOWUDWLRQ $ QHFURWLF UHVSRQVH
ZDV REVHUYHG ZKHQ S SURWHLQ ZDV LQILOWUDWHG LQ
ERWK N. benthamiana DQG N. tabacum 2XU
UHVXOWV VXJJHVW WKDW QRQVWUXFWXUDO VPDOO SURWHLQV
%U DQG 1 %U FDQQRW FDXVH D QHFURWLF UHVSRQVH
DORQH RU LQ FRPELQDWLRQ 2XU K\SRWKHVLV LQYROYHV
WKH UHTXLUHPHQW RI GLIIHUHQW UHJLRQV RI WKH 0 DQG
/VHJPHQWVRIWKHJHQRPH
A sequence specific real-time PCR
(TaqMan®) assay for Thrips palmi
(Thysanoptera: Thripidae); Its use
and advantages as a molecular
quarantine identification tool
&ROOLQV ': :DOVK . %RRQKDP 1 *ORYHU 5
%DUNHU,
&HQWUDO 6FLHQFH /DERUDWRU\ 6DQG +XWWRQ <RUN
<2 /= 8QLWHG .LQJGRP
GRPFROOLQV#FVOJRYXN
7KH SRO\SKDJRXV SHVW Thrips palmi .DUQ\ KDV
EHFRPH D VSHFLHV RI PDMRU TXDUDQWLQH FRQFHUQ
RIWHQ LQWHUFHSWHG RQ SODQW PDWHULDO LQ
LQWHUQDWLRQDO WUDGH 7KH DELOLW\ WR UDSLGO\ LGHQWLI\
WKH VSHFLHV LV D FULWLFDO IDFWRU WKDW ZLOO KHOS
GHWHUPLQH WKH VXFFHVV RI DQ\ FDPSDLJQ WR SUHYHQW
LWV HVWDEOLVKPHQW LQ (XURSH &RQILUPHG
PRUSKRORJLFDO LGHQWLILFDWLRQ WR VSHFLHV LV OLPLWHG
WR WKH DGXOW WKULSV \HW TXDUDQWLQH GLDJQRVWLF
ODERUDWRULHV IUHTXHQWO\ KDYH WR PDNH
LGHQWLILFDWLRQV ZLWK RQO\ ODUYDH DYDLODEOH RIWHQ
ZLWK SHULVKDEOH FRPPRGLWLHV DW VWDNH ,Q WKLV
VWXG\ 5$3' DQDO\VLV ZDV SHUIRUPHG WR LGHQWLI\
 SXWDWLYH 6&$5 PDUNHUV ZKLFK ZHUH VFUHHQHG
E\ VRXWKHUQ EORW DQDO\VLV RQH PDUNHU ZDV
VHTXHQFHG DQG D UHDOWLPH 3&5 7DT0DQ DVVD\
GHYHORSHG :DOVK . et al  Journal of
Applied Entomology  ± 7KH DVVD\
ZDV VFUHHQHG DJDLQVW  WKULSV VSHFLHV LQFOXGLQJ
 RWKHU VSHFLHV RI WKH JHQXV Thrips DQG IRXQG WR
EH VSHFLILF WR T. palmi 7KH VSHHG VSHFLILFLW\
VLPSOLFLW\ DQG UREXVWQHVV RI WKH DVVD\ DUH DOO
UHDVRQV ZK\ D UHDOWLPH 3&5 IRUPDW ZDV VHOHFWHG
IRU VSHFLILF XVH DV D TXDUDQWLQH HQWRPRORJ\
GLDJQRVWLF WRRO LQ SUHIHUHQFH WR RWKHU DYDLODEOH
PROHFXODU WHFKQLTXHV 7KH XVH RI D 6PDUW &\FOHU
,, 7' &HSKHLG RIIHUV WKH SRVVLELOLW\ RI IXUWKHU
UHGXFLQJ WKH WRWDO WLPH RI WKLV DVVD\ WR DV OLWWOH DV
 PLQXWHV DV ZHOO DV WKH SRWHQWLDO IRU RQVLWH
WHVWLQJ RI VDPSOHV DW D VXVSHFWHG RXWEUHDN VLWH RU
DW D SRUWRIHQWU\ 7KH DVVD\ ZDV GHVLJQHG WR
FRPSOHPHQW PRUSKRORJLFDO LGHQWLILFDWLRQ RI
WKULSV QRW WR UHSODFH LW 1XPHURXV GLIIHUHQW
VSHFLHV RI WKULSV KDYH EHHQ IRXQG LQ WUDGH ERWK
PDMRU SHVW VSHFLHV DQG VRPH TXLWH REVFXUH RQHV
0RUSKRORJLFDO H[SHUWLVH ZLOO FRQWLQXH WR EH
UHTXLUHG WR GHDO ZLWK WKH FRPSOH[LW\ DQG UDQJH RI
LGHQWLILFDWLRQ ZRUN UHTXLUHG 1HYHUWKHOHVV WKH
GHYHORSPHQW RI PROHFXODU WRROV RI HYHU LQFUHDVLQJ
VSHHG DQG VFRSH RIIHU WRROV IRU WKH IXWXUH WKDW ZLOO
IXUWKHU LQFUHDVH WKH HIILFLHQF\ RI TXDUDQWLQH
GLDJQRVWLF ODERUDWRULHV 7R WKDW HQG WKH
F\WRFKURPH R[LGDVH , JHQH IURP WKRVH WKULSV
VSHFLHV DQG SRSXODWLRQV XVHG WR SURGXFH WKLV
DVVD\ KDYH EHHQ VHTXHQFHG DQG DQDO\]HG DV WKH
ILUVW VWHS WRZDUGV WKH SURGXFWLRQ RI D PLFURDUUD\
SURWRFRO ZLWK WKH XOWLPDWH DLP RI SURGXFLQJ DQ
DVVD\ WKDW RIIHUV VLPXOWDQHRXV VFUHHQLQJ RI
QXPHURXVWKULSVVSHFLHVLQDXVHUIULHQGO\IRUPDW
Analysis of intra-plant Tomato
spotted wilt virus infection
distribution of Nicotiana tabacum
L
&RQQHOO 6 :ULJKW 6 &VLQRV $ *LWDLWLV 5
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH 1LVFKZLW]&6WHSKHQVRQ00XOOLV6
'HSDUWPHQW RI 3ODQW 3DWKRORJ\ 8QLYHUVLW\ RI
*HRUJLD32%R[7LIWRQ*$
&URS DQG 6RLO 6FLHQFHV 8QLYHUVLW\ RI *HRUJLD
32%R[7LIWRQ*$
VSRWZLOW#XJDHGX
Tomato spotted wilt virus 76:9 KDV FDXVHG
VHYHUH ORVVHV LQ WREDFFR LQ *HRUJLD IRU
DSSUR[LPDWHO\  \HDUV $OWKRXJK PXFK KDV EHHQ
OHDUQHG LQ WKDW WLPH RQH DVSHFW QRW FOHDUO\
GRFXPHQWHG ZDV WKH LQWUDSODQW GLVWULEXWLRQ RI
76:9 ,Q SUHYLRXV VWXGLHV YLUXV GHWHFWHG LQ URRWV
ZDV WKRXJKW WR EH UHGLVWULEXWHG WKURXJKRXW WKH
SODQW 7KLV VWXG\ SUHVHQWV D IXUWKHU HYDOXDWLRQ RI
YLUXV GLVWULEXWLRQ LQ LQGLYLGXDO WREDFFR SODQWV $W
 ZHHNV SRVW WUDQVSODQWLQJ GXULQJ WKH 
JURZLQJ VHDVRQ URRW WLVVXHV IURP QLQHW\
QRQV\PSWRPDWLF N. tabacum / YDULHW\ .
SODQWV ZHUH WHVWHG IRU 76:9 E\ '$6(/,6$
$JGLD ,QF (ONKDUW ,1 7HQ LQIHFWHG DQG 
KHDOWK\ SODQWV ZHUH IODJJHG IRU IXUWKHU DQDO\VLV
/HDYHV ZHUH QXPEHUHG VHTXHQWLDOO\ IURP ROGHVW WR
\RXQJHVW RQ HDFK SODQW DQG  PJ WLVVXH
VDPSOHV ZHUH FROOHFWHG ELZHHNO\ IRU  ZNV DQG
WHVWHG E\ '$6(/,6$ :LWKLQ WKLV SHULRG 76:9
ZDV IRXQG PRUH IUHTXHQWO\ LQ WKH ROGHVW DQG
\RXQJHVW OHDYHV 3ODQWV ZLWK URRWV WHVWLQJ SRVLWLYH
LQLWLDOO\ KDG WKH KLJKHVW IUHTXHQF\ RI ROG DQG QHZ
OHDI LQIHFWLRQV ZKHUHDV SODQWV LQLWLDOO\ WHVWLQJ
QHJDWLYH SULPDULO\ KDG 76:9 LQ \RXQJHU OHDYHV
ZLWK D VXEVHTXHQW ORZHU IUHTXHQF\ RI 76:9 LQ
URRWV 6\PSWRP H[SUHVVLRQ GLG QRW QHFHVVDULO\
IROORZ WKLV LQIHFWLRQ REVHUYDWLRQ ,W LV QRW NQRZQ
LI WZR VHSDUDWH LQRFXODWLRQ SHULRGV SODQW
SK\VLRORJ\ OHDI VL]H YLUXV WLWHU RU VRPH RWKHU
IDFWRU LV UHVSRQVLEOH IRU WKLV SDWWHUQ 7KHVH GDWD
VXJJHVW WKDW ZKHQ WHVWLQJ IRU 76:9 LQ WREDFFR
VDPSOHV VKRXOG EH WDNHQ IURP PXOWLSOH VRXUFHV






$ VLQJOH OLQHDJH RI OHDIIHHGLQJ 7K\VDQRSWHUD
3KODHRWKULSLQDH KDV UDGLDWHG VROHO\ RQ WKH SODQW
JHQXV $FDFLD LQ $XVWUDOLD LQWR PRUH WKDQ 
VSHFLHV 7KH PRUSKRORJLFDO GLYHUVLW\ RI WKHVH
WKULSV LV QRW FORVHO\ FRUUHODWHG ZLWK WKHLU
SK\ORJHQHWLF UHODWLRQVKLSV DV LQGLFDWHG E\
PROHFXODU VWXGLHV XVLQJ WKH JHQHV &2 6
()DOSKD DQG ZLQJOHVV 0ROHFXODU GDWD LQGLFDWHV
WKDW EHKDYLRUDO FKDUDFWHU VWDWHV DUH PRUH VWURQJO\
FRQVHUYHG WKDQ VRPH PRUSKRORJLFDO FKDUDFWHU
VWDWHV WKH VWUXFWXUDO GLYHUVLW\ ZLWKLQ WKH
NOHSWRSDUDVLWLF WKULSV OLQHDJ EHLQJ SDUWLFXODUO\
KLJK
Timing of application of Actigard
and Admire for TSWV management
in tobacco
&VLQRV $6 /DVND -(  0XOOLV 6:  6WHSKHQVRQ
0* /D+XH66 1LVFKZLW]& 
8QLYHUVLW\ RI *HRUJLD 'HSW RI 3ODQW 3DWKRORJ\
&RDVWDO 3ODLQ ([SHULPHQW 6WDWLRQ 7LIWRQ *$

 8QLYHUVLW\ RI *HRUJLD 'HSW RI &URS DQG 6RLO
6FLHQFH &RDVWDO 3ODLQ ([SHULPHQW 6WDWLRQ 7LIWRQ
*$
 8QLYHUVLW\ RI *HRUJLD )LHOG 5HVHDUFK 6HUYLFHV
&RDVWDO 3ODLQ ([SHULPHQW 6WDWLRQ 7LIWRQ *$

FVLQRV#WLIWRQXJDHGXQLVF#XLGDKRHGX
Tomato spotted wilt virus 7:69 FRQWLQXHV WR
EH D VHULRXV SUREOHP LQ WREDFFR LQ *HRUJLD ,Q
 DERXW  RI WKH WREDFFR FURS LQ *HRUJLD
ZDV LQIHFWHG %RWK $FWLJDUG DQG $GPLUH KDYH
VKRZQ WR EH HIIHFWLYH DJDLQVW 7:69 DQG UHGXFH
LQFLGHQFH ,Q WKLV VWXG\ WKH HIIHFW RI GLIIHUHQW
FRPELQDWLRQV DQG UDWHV RI $FWLJDUG DQG $GPLUH DV
ZHOO DV SUHSODQW DQG SRVWSODQW DSSOLFDWLRQV RI
WKH FKHPLFDOV RQ 7:69 LQFLGHQFH ZHUH WHVWHG
7KH WUHDWPHQWV LQFOXGHG DQ XQWUHDWHG FRQWURO DV
ZHOO DV D WUDQVJHQLF VWDQGDUG $ UDQGRPL]HG
FRPSOHWH EORFN GHVLJQ ZDV XVHG FRQVLVWLQJ RI
VLQJOH URZ SORWV WKDW ZHUH UHSHDWHG ILYH WLPHV
XVLQJ . IOXHFXUHG WREDFFR 7KH SORWV ZHUH VHW
XS LQ ILHOGV DW WKH &RDVWDO 3ODLQ ([SHULPHQW
6WDWLRQ 2I WKH  GLIIHUHQW WUHDWPHQW
FRPELQDWLRQV WHVWHG WZHOYH VLJQLILFDQWO\ UHGXFHG
WKH SHUFHQWDJH RI V\PSWRPDWLF SODQWV 7KH ORZHVW
SHUFHQWDJHV RI V\PSWRPDWLF SODQWV DQG RI SODQWV
NLOOHG E\ 7:69 ZHUH DFKLHYHG E\ SUHSODQW
WUHDWPHQWV ZLWK $FWLJDUG DQG $GPLUH SOXV
SRVWSODQW WUHDWPHQWV ZLWK $FWLJDUG WKDW LQFOXGHG
DQ DSSOLFDWLRQ  GD\V DIWHU SODQWLQJ 6HYHUDO
WUHDWPHQWV WKDW LQFOXGHG SRVWSODQW DSSOLFDWLRQV
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH UHVXOWHG LQ VLJQLILFDQWO\ KLJKHU \LHOGV FRPSDUHG WR
JUHHQKRXVH DSSOLFDWLRQ RI $FWLJDUG DQG $GPLUH
DORQH 7KH WZR EHVW WUHDWPHQWV ZKLFK FRQVLVWHG RI
SUHSODQW DSSOLFDWLRQV RI $FWLJDUG DQG $GPLUH
DQG HLWKHU RQH  GD\V DIWHU SODQWLQJ RU WKUHH
SRVWSODQW DSSOLFDWLRQV RI $FWLJDUG ZHUH ZLWKLQ
OEV$ \LHOG GLIIHUHQFH FRPSDUHG WR WKH
QRQGLVHDVHG WUDQVJHQLF VWDQGDUG DQG KDG RYHU






7KH 8QLYHUVLW\ RI *HRUJLD 7LIWRQ &DPSXV 32
%R[7LIWRQ*$
VSRWZLOW#WLIWRQXJDHGX
7RPDWR VSRWWHG ZLOW FDXVHG E\ WKULSVYHFWRUHG
Tomato spotted wilt virus 76:9 LV D YHU\
VHULRXV SUREOHP LQ SHDQXW Arachis hypogaea /
SURGXFWLRQ LQ *HRUJLD DQG WKH VRXWKHDVWHUQ 86
76:9 DQG WKH WKULSV Frankliniella fusca DQG
Frankliniella occidentalis WKDW YHFWRU WKH YLUXV
SUHVHQW D GLIILFXOW DQG FRPSOLFDWHG FKDOOHQJH IURP
ERWK HSLGHPLRORJLFDO DQG GLVHDVH PDQDJHPHQW
SHUVSHFWLYHV 6LPSO\ FRQWUROOLQJ WKH YHFWRUV ZLWK
LQVHFWLFLGHV KDV VHOGRP UHVXOWHG LQ VLJQLILFDQW
VXSSUHVVLRQ RI VSRWWHG ZLOW &XUUHQWO\ WKHUH LV QR
VLQJOH PHDVXUH FDQ SURYLGH DGHTXDWH FRQWURO RI
VSRWWHG ZLOW ZKHUH VHYHUH HSLGHPLFV RFFXU
+RZHYHU LQWHJUDWHG PDQDJHPHQW V\VWHPV XVLQJ
FXOWLYDUV ZLWK PRGHUDWH WR KLJK OHYHOV RI ILHOG
UHVLVWDQFH DQG VXSSUHVVLYH FKHPLFDO DQG FXOWXUDO
SUDFWLFHV KDYH EHHQ GHYHORSHG DQG VXFFHVVIXOO\
GHSOR\HG IRU PLQLPL]LQJ ORVVHV WR WKLV GLVHDVH
$GRSWLRQ RI VRPH IRUP RI LQWHJUDWHG PDQDJHPHQW
UHJLPH KDV EHHQ H[WHQVLYH DQG UDSLG LQ SHDQXW
SURGXFLQJ DUHDV RI WKH 86 ZKHUH VSRWWHG LV D
SUREOHP $OWKRXJK FRPSOHWH FRQWURO RI VSRWWHG
ZLOW KDV VHOGRP EHHQ DFKLHYHG LQWHJUDWHG
PDQDJHPHQW SUDFWLFHV KDYH KDG D KXJH SRVLWLYH
LPSDFW RQ SHDQXW SURGXFWLRQ LQ WKH SUHVHQFH RI
76:9 7KH GHYHORSPHQW RI D VSRWWHG ULVN
DVVHVVPHQW LQGH[ KDV DLGHG JUHDWO\ LQ UHOD\LQJ WKH
LPSRUWDQFH RI XVLQJ DQ LQWHJUDWHG DSSURDFK IRU
VSRWWHG ZLOW PDQDJHPHQW 1DWXUDO ILHOG UHVLVWDQFH
DSSHDUV WR KDYH WKH PRVW SRWHQWLDO IRU LPSURYLQJ
PDQDJHPHQW RI VSRWWHG ZLOW LQ SHDQXW 1HZ
FXOWLYDUV ZLWK KLJK OHYHOV RI ILHOG UHVLVWDQFH KDYH
EHHQ GHYHORSHG DQG VKRXOG JUHDWO\ HQKDQFH
PDQDJHPHQW RI VSRWWHG ZLOW DV WKH\ DUH DGRSWHG
%UHHGLQJ OLQHV ZLWK HYHQ JUHDWHU OHYHOV RI ILHOG
UHVLVWDQFH WKDQ DYDLODEOH LQ FXUUHQW FXOWLYDUV KDYH
DOVR EHHQ GHYHORSHG DQG DUH EHLQJ LQFUHDVHG IRU
SRVVLEOHUHOHDVHDVFXOWLYDUV




1HZ =HDODQG ,QVWLWXWH IRU &URS 	 )RRG 5HVHDUFK
/LPLWHG 3ULYDWH %DJ  &KULVWFKXUFK 1HZ
=HDODQG
7KULSV DUH ZHDN IOLHUV $IWHU WDNH RII WKULSV FDQ EH
SLFNHG XS E\ DLU FXUUHQWV IORZLQJ DW VWUHQJWKV
EH\RQG WKHLU DELOLW\ WR IO\ DJDLQVW :K\ GR WKULSV
ODXQFK WKHPVHOYHV LQWR VXFK DLU FXUUHQWV"
/LNHZLVH ZKDW WULJJHUV WKHP WR GURS RXW RI WKH DLU
FXUUHQWV" :H KDYH EHHQ LQYHVWLJDWLQJ IDFWRUV WKDW
PD\ LQIOXHQFH :HVWHUQ IORZHU WKULSV¶ WDNH RII DQG
VXEVHTXHQW ODQGLQJ ,Q D ZLQG WXQQHO IHPDOHV
VWDUYHG IRU DW OHDVW  KRXUV ZHUH PRUH OLNHO\ WR IO\
WKDQ WKRVH QRW VWDUYHG 7KH DJH RI IHPDOH WKULSV
GLG QRW DIIHFW WKH SURSRUWLRQ WR IO\ LQ D ZLQG
WXQQHO KRZHYHU D ODUJHU SURSRUWLRQ RI ROGHU
WKULSV  GD\V ROG ODQGHG RQ D \HOORZ VWLFN\ WUDS
WKDQ \RXQJHU WKULSV  GD\V ROG 7KH
FRQFHQWUDWLRQ RI D YRODWLOH FRPSRXQG DIIHFWHG WKH
SURSRUWLRQ RI WKULSV WR IO\ LQ D ZLQG WXQQHO ZLWK
IHZHU IO\LQJ LQ WKH SUHVHQFH RI  PO RI
SDQLVDOGHK\GH FRPSDUHG WR  PO )LHOG WULDOV
ZHUH XQGHUWDNHQ XVLQJ ZDWHU WUDSV VXUURXQGLQJ D
FHQWUDO WUDS EDLWHG ZLWK D YRODWLOH FRPSRXQG
NQRZQ WR HOLFLW D SRVLWLYH UHVSRQVH LQ 1HZ
=HDODQG IORZHU WKULSV RU RQLRQ WKULSV 7KH KLJKHVW
QXPEHUV RI WKULSV ZHUH UHFRUGHG LQ WKH EDLWHG
WUDS ZLWK GHFUHDVLQJ QXPEHUV LQ XQEDLWHG WUDSV
SRVLWLRQHG ZLWKLQ  P GRZQZLQG RI WKH FHQWUDO
WUDS 7KH LPSOLFDWLRQV RI WKHVH UHVXOWV LQ UHODWLRQ
WR WKULSV¶ XVH RI ROIDFWRU\ DQG YLVXDO FXHV DQG
WKULSV¶GLVSHUVDODUHGLVFXVVHG
Development of a laboratory
bioassay to test flight responses to




6FKRRO RI /LIH 6FLHQFHV .HHOH 8QLYHUVLW\
6WDIIRUGVKLUH 67 %* 8.
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH LDQGXEORQ#NHHOHDFXN
Frankliniella occidentalis 3HUJDQGH LV DQ
HVWDEOLVKHG KRUWLFXOWXUDO SHVW ZLWK D XELTXLWRXV
GLVWULEXWLRQ ,WV WKLJPRWURSLF EHKDYLRXU PDNHV LW
GLIILFXOW WR FRQWURO ZLWK LQVHFWLFLGHV DQG UHVLVWDQFH
LV SUHVHQW LQ PDQ\ VWUDLQV 7ZR FRPSRXQGV
RODYDQGXO\O DFHWDWH DQG QHU\O
SPHWK\OEXWDQRDWH LVRODWHG IURP WKH
KHDGVSDFH RI PDOH F. occidentalis KDYH EHHQ
LGHQWLILHG UHFHQWO\ +DPLOWRQ et al.  DQG
HYLGHQFH WKXV IDU VXJJHVWV WKDW RQH RI WKHVH
FRPSRXQGV FRXOG EH XVHG IRU PRQLWRULQJ RU PDVV
WUDSSLQJ 7KH EHKDYLRUDO HIIHFWV RI WKHVH
FRPSRQHQWV RQ IHPDOH DQG PDOH F. occidentalis
QHHG WR EH LQYHVWLJDWHG IXUWKHU LQ D ODERUDWRU\
HQYLURQPHQW <WXEH ELRDVVD\V RQO\ DOORZ IRU WKH
REVHUYDWLRQ RI D OLPLWHG ZDONLQJ UHVSRQVH
$OWHUQDWLYH ELRDVVD\V DUH WKHUHIRUH UHTXLUHG WR
H[DPLQH RWKHU UHVSRQVHV VXFK DV IOLJKW &XUUHQWO\
WKHUH DUH YHU\ IHZ ZD\V RI ELRDVVD\LQJ WKH IOLJKW
UHVSRQVH RI WKULSV WR VSHFLILF VHPLRFKHPLFDOV
ZLWKLQ D ODERUDWRU\ ZLWKRXW XVLQJ D IXOOVFDOH ZLQG
WXQQHO 'DWD DUH SUHVHQWHG IRU WKH UHVXOWV RI
ELRDVVD\V RI WKH IOLJKW UHVSRQVHV RI DGXOW IHPDOH F.
occidentalis WR JHUDQLRO
transGLPHWK\ORFWDGLHQRO XVLQJ D
QRYHO WZLQFKDPEHU PRYLQJDLU ELRDVVD\ 7KLV
FRPSRXQG LV NQRZQ WR DWWUDFW F. occidentalis LQ
IOLJKW ,W LV KRSHG WR XVH WKLV ZRUNLQJ DVVD\ ZLWK
WKH PDOHSURGXFHG FRPSRXQGV +DPLOWRQ -*&
HW DO  Journal of Chemical Ecology 
±
Management of thrips using
natural enemies
)XQGHUEXUN-
1RUWK )ORULGD 5HVHDUFK DQG (GXFDWLRQ &HQWHU
8QLYHUVLW\ RI )ORULGD  5HVHDUFK 5RDG 4XLQF\
)ORULGD86$
MHIXQGHUEXUN#PDLOLIDVXIOHGX
7ZR JURXSV RI QDWXUDO HQHPLHV DUH LPSRUWDQW
ELRORJLFDO FRQWUROV RI IORZHU WKULSV LQ ILHOG FURSV
6SHFLHV RI Orius +HPLSWHUD $QWKRFRULGDH
VXSSUHVV UDSLGO\ JURZLQJ SRSXODWLRQV RI IORZHU
WKULSV DQG WKH\ SHUVLVW RQFH WKH SUH\ SRSXODWLRQV
DUH VXSSUHVVHG 6SHFLHV RI Thripinema
7\OHQFKLGD $OODQWRQHPDWLGDH DUH SDUDVLWHV RI
IORZHU WKULSV WKDW UHQGHU WKH IHPDOH KRVWV VWHULOH
$GXOW PDOH DQG IHPDOH KRVWV WKDW DUH SDUDVLWL]HG
IHHG OHVV WKHUHE\ UHGXFLQJ SULPDU\ VSUHDG RI
WRVSRYLUXVHV 3DUDVLWLVP UHVXOWV LQ VXSSUHVVLRQ RI
VXEVHTXHQW ODUYDO SRSXODWLRQV ZKLFK DOVR SUHYHQWV
VHFRQGDU\ VSUHDG RI WRVSRYLUXV %RWK JURXSV RI
QDWXUDO HQHPLHV DUH LPSRUWDQW IDFWRUV LQ WKH
UHGXFWLRQ RI SRSXODWLRQV RI IORZHU WKULSV
WKURXJKRXW WKH ODQGVFDSH 7KHUH DUH PDQ\ RWKHU
QDWXUDO HQHPLHV RI WKULSV EXW WKHLU LPSRUWDQFH LQ
DIIHFWLQJ SRSXODWLRQ G\QDPLFV LV QRW DGHTXDWHO\
XQGHUVWRRG 7KHVH QDWXUDO HQHPLHV RIIHU SRWHQWLDO
IRUPDQDJHPHQWRIWKULSVDQGWRVSRYLUXVHV
Breaking of virus resistance in
tomato associated with synergistic
interaction between Tomato
chlorosis virus and Tomato spotted
wilt virus
(*DUFtD&DQR525HVHQGH DQG(0RULRQHV
/DERUDWRULR 9LURORJtD 9HJHWDO (VWDFLyQ
([SHULPHQWDO/D0D\RUD&6,&0iODJD6SDLQ
'HSW %LRORJLD &HOXODU 8QLYHUVLGDGH GH %UDVtOLD
&(3  %UDVtOLD') %UD]LO
UUHVHQGH#XQEEU
7RPDWR Lycopersicon esculentum LV VHYHUHO\
DIIHFWHG E\ YLUDO GLVHDVHV VXFK DV WKRVH FDXVHG E\
JHPLQLYLUXVHV WRVSRYLUXVHV RU FULQLYLUXVHV
ZKLFK FDQ UHVXOW LQ VLJQLILFDQWO\ \LHOG ORVVHV
0RUHRYHU PXOWLSOH YLUDO LQIHFWLRQV DUH IUHTXHQW
IRXQG LQ QDWXUH ZLWK XQSUHGLFWDEOH SDWKRORJLFDO
FRQVHTXHQFHV ,Q IDFW PL[HG LQIHFWLRQV EHWZHHQ
YLUXVHV PD\ UHVXOW LQ V\QHUJLVPV RU DQWDJRQLVPV
DQG FDQ FDXVH QRYHO GLVHDVH V\PSWRPV WKDW FRXOG
FRPSURPLVH YLUXV FRQWURO ,Q WKLV ZRUN ZH KDYH
VWXGLHG WKH SRVVLEOH LQWHUDFWLRQV EHWZHHQ WKH
FULQLYLUXV JHQXV Crinivirus IDPLO\
Closteroviridae Tomato chlorosis virus 7R&9
DQG WKH WRVSRYLUXV JHQXV Tospovirus IDPLO\
Bunyaviridae Tomato spotted wilt virus
76:9 ERWK YLUXVHV ZLGHO\ VSUHDG LQ WKH ZRUOG
$ WRPDWR FXOWLYDU VXVFHSWLEOH WR ERWK YLUXVHV DQG
D FXOWLYDU UHVLVWDQW WR 76:9 EDVHG RQ WKH Sw-5
JHQH EXW VXVFHSWLEOH WR 7R&9 ZHUH XVHG IRU
LQRFXODWLRQV 6LPXOWDQHRXV RU GHOD\HG
LQRFXODWLRQV ZHUH DVVD\HG 6\PSWRPV H[SUHVVLRQ
DQG YLUXV DFFXPXODWLRQ ZHUH PRQLWRUHG LQ SODQWV
$ GUDPDWLF V\QHUJLVP ZDV REVHUYHG EHWZHHQ
7R&9 DQG 76:9 LQ SODQWV RI WKH VXVFHSWLEOH
FXOWLYDU DIWHU WKH VLPXOWDQHRXV LQRFXODWLRQ RI ERWK
YLUXVHV OHDGLQJ WR D UDSLG GHDWK RI SODQWV
+RZHYHU WKLV V\QHUJLVWLF HIIHFW ZDV QRW REVHUYHG
LQ GHOD\HG LQRFXODWLRQV ,QWHUHVWLQJO\ UHVXOWV
LQGLFDWH WKDW WKH SUHVHQFH RI 7R&9 LQ
Sw-5-UHVLVWDQW SODQWV SUHYLRXV WR 76:9
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH LQRFXODWLRQ UHVXOW LQ 76:9UHVLVWDQFH EUHDNLQJ
)LQDQFLDO VXSSRUW &$3(6 &6,& 0(&'
),1$7(&




86'$ $3+,6 &3+67 3HVW 'HWHFWLRQ DQG
'LDJQRVWLF 0DQDJHPHQW /DERUDWRU\  1
0RRUHILHOG5G(GLQEXUJ7;
UR[DQQHHJDU]D#DSKLVXVGDJRY
Scirtothrips dorsalis +RRG 7K\VDQRSWHUD
7KULSLGDH LV D QHZ LQYDVLYH SHVW WR WKH
&DULEEHDQ DQG SRVHV D VLJQLILFDQW WKUHDW WR 86
DJULFXOWXUH DQG WUDGH LQ WKH ZHVWHUQ KHPLVSKHUH
7KLV SHVW WKULSV KDV UHFHQWO\ LQYDGHG WKH
&DULEEHDQ LVODQGV RI 6W 9LQFHQW 6W /XFLD DQG
7ULQLGDG &LRPSHUOLN 0$ 6HDO '  86'$
$3+,6 334 7HFKQLFDO 5HSRUW 6LQFH 
86'$$3+,6 LQVSHFWRUV DW YDULRXV SRUWV RI HQWU\
KDYH UHSRUWHG ILQGLQJ OLYH S. dorsalis D WRWDO RI 
WLPHV IURP LPSRUWHG SODQW PDWHULDOV RI  SODQW
WD[D 86'$  3RUW ,QIRUPDWLRQ 1HWZRUN
3,1 TXDUDQWLQH VWDWXV GDWDEDVH 86'$
$3+,6 334 Scirtothrips dorsalis LV D
SRO\SKDJRXV SHVW WKDW LV ZLGHVSUHDG LQ KDELWDW
UDQJLQJ IURP WHPSHUDWH WR WURSLFDO FOLPDWLF
UHJLRQV LQ 3DNLVWDQ -DSDQ DQG $XVWUDOLD 0RXQG
DQG 3DOPHU  ,W LV D SHVW RI HFRQRPLF
LPSRUWDQFH LQ FLWUXV JURZLQJ UHJLRQV RI $VLD
ZKHUH IHHGLQJ FDQ FDXVH VLJQLILFDQW OHDI
GHIRUPDWLRQIUXLWGDPDJHDQG\LHOGUHGXFWLRQV S.
dorsalis LV DQ HFRQRPLFDOO\ LPSRUWDQW SHVW RI FKLOL
SHSSHU FDVWRU FRWWRQ RQLRQ DQG RWKHU FURSV ZLWK
SK\VLFDO GDPDJH WKDW FDQ UDQJH IURP VWXQWLQJ DQG
ZLOWLQJ RI \RXQJ OHDYHV DQG VKRRWV WR WRWDO
GHIROLDWLRQ DQG SRWHQWLDOO\ KHDY\ FURS ORVV
$QDQWKDNULVKQDQ  Annual Review of
Entomology  ± &$%,(332 
4XDUDQWLQH 3HVWV IRU (XURSH QG (G 7UDGLWLRQDO
PRUSKRORJLFDO LGHQWLILFDWLRQ RI S. dorsalis
UHTXLUHV VOLGH PRXQWLQJ RI VSHFLPHQV DQG
NQRZOHGJH RI GLVWLQFW FKDUDFWHUV YLVLEOH E\
PLFURVFRSLF H[DPLQDWLRQ 7KH DFFXUDWH
LGHQWLILFDWLRQ RI SHVW VSHFLHV LV IXQGDPHQWDO LQ
SHVW PDQDJHPHQW SURJUDPV 0ROHFXODU EDVHG
PHWKRGV SURYLGH D PHDQV IRU WKH DFFXUDWH
LGHQWLILFDWLRQ RI VSHFLHV $ SRO\PHUDVH FKDLQ
UHDFWLRQUHVWULFWLRQ IUDJPHQW OHQJWK
SRO\PRUSKLVP 3&55)/3 DSSURDFK GHYHORSHG
E\ 7RGD DQG .RPD]DNL  Bulletin of
Entomological Research  ± KDV EHHQ
XVHG WR LGHQWLI\ FHUWDLQ WKULSV VSHFLHV LQFOXGLQJ S.
dorsalis DW RXU ODERUDWRU\ ,Q WKLV VWXG\ 3&5 DQG
'1$ VHTXHQFLQJ DUH EHLQJ XWLOL]HG WR H[SORUH WZR
UHJLRQV RI WKH PLWRFKRQGULDO JHQH F\WRFKURPH
R[LGDVH , &2, 7KH '1$ VHTXHQFH GDWD PD\
SURYLGH LQIRUPDWLRQ RQ WKH SRSXODWLRQ JHQHWLF
VWUXFWXUH RI 6 GRUVDOLV DV ZHOO DV LWV UHODWLRQVKLS
WR RWKHU WKULSV VSHFLHV 7KH '1$ VHTXHQFHV ZLOO
EH DQDO\]HG WR GHWHUPLQH WKHLU SRWHQWLDO IRU WKH
GHYHORSPHQW RI VSHFLHVVSHFLILF PROHFXODU
PDUNHUV ZKLFK ZLOO IDFLOLWDWH WKH GHVLJQ RI
UHDOWLPH 3&5 DVVD\V 5HDOWLPH 3&5 ZLOO SURYLGH
D IDVW DQG UHOLDEOH PHWKRG IRU WKH DFFXUDWH
LGHQWLILFDWLRQRI Scirtothrips dorsalis
Contemporary issues in Tospovirus
molecular biology
*HUPDQ7/
'HSDUWPHQW RI (QWRPRORJ\ 8QLYHUVLW\ RI
:LVFRQVLQ0DGLVRQ:,86$
WOJ#HQWRPRORJ\ZLVFHGX
,Q  )UDQFNL QRWHG WKH VLPLODULW\ EHWZHHQ
Tomato spotted wilt virus 76:9 DQG YLUXVHV LQ
WKH IDPLO\ Bunyaviridae D ODUJH JURXS RI
PHPEUDQHERXQG PRVWO\ DUWKURSRGWUDQVPLWWHG
DQLPDOLQIHFWLQJ YLUXVHV ZLWK WULSDUWLWH
QHJDWLYHVWUDQGHG 51$ JHQRPHV 'DWD REWDLQHG
LQ WKH ODVW WZR GHFDGHV HOXFLGDWLQJ WKH PROHFXODU
ELRORJ\ RI 76:9 DQG WKH FORVHO\ UHODWHG
Impatiens necrotic spot virus FRQILUPHG WKLV
REVHUYDWLRQ DQG VXSSOLHG WKH UDWLRQDO IRU WKH
FUHDWLRQ RI WKH Tospovirus JHQXV WR LQFOXGH WKH
SODQWLQIHFWLQJ WKULSVWUDQVPLWWHG PHPEHUV RI
WKH IDPLO\ Bunyaviridae 9LULRQV RI 76:9 WKH
W\SH PHPEHU RI WKH IDPLO\ DUH ± QP
SOHRPRUSKLF SDUWLFOHV ZLWK VXUIDFH SURMHFWLRQV
FRPSRVHG RI WZR YLUDO JO\FRSURWHLQV *1 DQG *&
7KH JHQRPH FRQVLVWV RI WKUHH QHJDWLYH RU
DPELVHQVH VV51$V GHVLJQDWHG 6  NE 0 
NE DQG /  NE ZLWK SDUWLDOO\ FRPSOHPHQWDU\
WHUPLQDO VHTXHQFHV WKDW DOORZ WKHP WR IRUP D
SVHXGRFLUFXODU RU SDQKDQGOH FRQIRUPDWLRQ DQG
OLNHO\ VHUYH DV SURPRWHUV IRU 51$ V\QWKHVLV (DFK
JHQRPLF 51$ LV HQFDSVLGDWHG E\ PXOWLSOH FRSLHV
RI WKH YLUDO QXFOHRFDSVLG SURWHLQ 1 WR IRUP
ULERQXFOHRFDSVLG VWUXFWXUHV 513V 7KH 513V
DORQJ ZLWK DQ HVWLPDWHG  FRSLHV RI WKH / SURWHLQ
51$GHSHQGHQW 51$ SRO\PHUDVH DUH HQFORVHG
LQ WKH YLUDO PHPEUDQH WKDW LV DFTXLUHG GXULQJ
PDWXUDWLRQ DW WKH *ROJL 7KH DPELVHQVH 6 51$
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH HQFRGHV D  N'D QRQVWUXFWXUDO SURWHLQ 16V
LQ WKH YLUDO Y VHQVH DQG WKH  N'D 1 SURWHLQ LQ
WKH YLUDO FRPSOHPHQWDU\ YF VHQVH 7KH 16V
SURWHLQ LV H[SUHVVHG IURP D Y VHQVH  NE
VXEJHQRPLF P51$ DQG WKH 1 SURWHLQ IURP D 
NE YF VHQVH VXEJHQRPLF 51$ 7KH 0 51$
HQFRGHV D  N'D PRYHPHQW SURWHLQ LQ WKH Y
VHQVH DQG D  N'D SUHFXUVRU WR *1 DQG *& LQ
WKH YF VHQVH DQG UHOLHV RQ DQ H[SUHVVLRQ VWUDWHJ\
VLPLODU WR WKDW RI WKH 6 51$ 7KH FRPSOHWHO\
QHJDWLYH VHQVH 51$ FRQWDLQV D VLQJOH RSHQ
UHDGLQJ IUDPH LQ WKH YF VHQVH WKDW LV H[SUHVVHG
IURP D QHDUO\ JHQRPH OHQJWK P51$ $Q
DGGLWLRQDO ± QXFOHRWLGHV RI KRVW RULJLQ DUH
IRXQG DW WKH ¶ HQGV RI WKH YLUDO 1 DQG 16V
P51$V SURYLGLQJ HYLGHQFH WKDW 76:9 XVHV WKH
HQGV RI KRVW 51$V WR DFTXLUH FDS VWUXFWXUHV DQG
GLUHFW WUDQVFULSWLRQ E\ PHDQV RI D FDSVQDWFKLQJ
W\SLFDO RI DOO VHJPHQWHG QHJDWLYHVHQVH 51$
YLUXVHV 'HWDLOV FRQFHUQLQJ WKH UROH RI HDFK YLUDO
SURWHLQ LQ WKH LQIHFWLRQ F\FOH DUH EHJLQQLQJ WR
HPHUJH DQG UHFHQW ZRUN KDV VXJJHVWHG WKDW DV
H[SHFWHG KRVW SURWHLQV SOD\ D GLUHFW UROH DV ZHOO
)XWXUH UHVHDUFK GLUHFWHG WRZDUGV XQGHUVWDQGLQJ
KRZ SURWHLQV DQG QXFOHLF DFLGV LQWHUDFW WR
FDWDO\]H UHJXODWH DQG WDUJHW WKHLU DFWLYLWLHV ZLOO
SURYLGH LPSRUWDQW QHZ LQVLJKWV LQWR WKH ELRORJ\ RI
WKHVHYLUXVHV
PCR Amplification of RNA of IYSV
and TSWV recovered and stored on
FTA cards
*LWDLWLV 5 0DUWLQH] 1 6HHEROG . 6WHYHQVRQ
.6DQGHUV+0XOOLV6
8QLY RI *HRUJLD 7LIWRQ *$ /H[LQJWRQ .<
8QLY RI .< /H[LQJWRQ .< 86$
GURQLRQ#XJDHGX
7LVVXHV IURP RQLRQ OHDYHV LQIHFWHG ZLWK 7RPDWR
6SRWWHG :LOW 9LUXV 76:9 RU ,ULV <HOORZ 6SRW
9LUXV ,<69 DQG IURP WREDFFR LQIHFWHG ZLWK
76:9 ZHUH WULWXUDWHG LQ SKRVSKDWHEXIIHUHG
VDOLQH 3%6 DQG  uO RI WKH KRPRJHQDWH ZHUH
VSRWWHG RQWR :KDWPDQ )7$ FDUGV DQG DOORZHG WR
GU\ 'LVFV ± PP GLDP ZHUH SXQFKHG IURP WKH
)7$ FDUG DQG WKH ERXQG QXFOHLF DFLGV RQ WKH
SDSHU GLVFV VHUYHG DV D WHPSODWH IRU 573&5
$PSOLILFDWLRQ SURGXFWV ZHUH GHWHFWHG E\ JHO
HOHFWURSKRUHVLV WKURXJK D  DJDURVH JHO
FRQWDLQLQJ HWKLGLXP EURPLGH LQ D 0
7ULV±DFHWDWH 0 ('7$ 7$( EXIIHU
%DVLFDOO\ FRQVWUXFWHG RI ILOWHU SDSHU LPSUHJQDWHG
ZLWK SURSULHWDU\ FKHPLFDOV WKDW DUH DFWLYDWHG E\
ELRORJLFDO IOXLGV )7$ FDUGV FDQ EH XVHG IRU D
YDULHW\ RI SXUSRVHV UDQJLQJ IURP WKH UDSLG
H[WUDFWLRQ RI QXFOHLF DFLGV IURP HSKHPHUDO
VDPSOHV LPPHGLDWHO\ XQGHU ILHOG FRQGLWLRQV WR
DUFKLYLQJ '1$ DQG 51$ VDPSOHV DQG VWRULQJ
WKHP DW URRP WHPSHUDWXUH )XUWKHUPRUH VLQFH
YLUXVHV DUH LQDFWLYDWHG )7$ FDUGV FDQ EH XVHG IRU
WUDQVSRUWDWLRQ RI JHQHWLF PDWHULDO ZLWKRXW WKH
QHHG IRU VSHFLDO ELRKD]DUG SUHFDXWLRQV RU SODQW
SHVWSHUPLWV
Can transgenic virus resistance
work in the real world – what about
TSWV?
'*RQVDOYHV
$5686'$ 3DFLILF %DVLQ $JULFXOWXUDO 5HVHDUFK
&HQWHU  $XSXQL 6WUHHW 6XLWH  +LOR +DZDLL
86$
GJRQVDOYHV#SEDUFDUVXVGDJRY
1HDUO\  \HDUV DJR RXU ODERUDWRU\ HPEDUNHG RQ
GHYHORSLQJ YLUXV UHVLVWDQW WUDQVJHQLF SODQWV 7KH
PDMRU YLUXVHV ZH IRFXVHG RQ ZHUH SDSD\D ULQJVSRW
YLUXV WRPDWR VSRWWHG ZLOW YLUXV DQG RWKHU
YHJHWDEOH YLUXVHV VXFK DV ]XFFKLQL \HOORZ PRVDLF
FXFXPEHU PRVDLF DQG ZDWHUPHORQ PRVDLF YLUXV
,, , ZLOO IRFXV WKLV WDON RQ SDSD\D ULQJVSRW YLUXV
DQG WRVSRYLUXVHV EHFDXVH WKH\ PD\ SUHVHQW
VHYHUDO OHVVRQV WKDW ZLOO KHOS WR DQVZHU WKH
TXHVWLRQ &DQ 7UDQVJHQLF 9LUXV 5HVLVWDQFH :RUN
LQ WKH 5HDO :RUOG" 7KH SDSD\D ZRUN VKRZV WKDW
WUDQVJHQLF YLUXV UHVLVWDQFH FDQ ZRUN RQ D
FRPPHUFLDO VFDOH DQG DFWXDOO\ KHOSHG WR VDYH WKH
SDSD\D LQGXVWU\ LQ +DZDLL $VLGH IURP WKH
WHFKQLFDO DVSHFWV LW DOVR VKRZV WKDW WLPLQJ DQG
LPSOHPHQWDWLRQ RI D WUDQVJHQLF SURGXFW LV
LPSRUWDQW 2QH PLJKW VD\ WKDW WKH WUDQVJHQLF
SDSD\D ZDV GHYHORSHG DQG FRPPHUFLDOL]HG EHIRUH
WKH µGD\V RI LQQRFHQFH¶ ZLWK *02V HQGHG
VRPHZKHUH LQ  7R WKH SUHVHQW GD\ WKH
SDSD\D ZRUN DOVR LOOXVWUDWHV WKH W\SH RI IRUFHV RU
FLUFXPVWDQFHV WKDW DIIHFW WKH WLPHO\ GHSOR\PHQW
RI WUDQVJHQLF SDSD\D RXWVLGH RI +DZDLL 5HODWLYHO\
VSHDNLQJ KRZHYHU WKH SDSD\D ZRUN GLG QRW VKHG
DV PXFK OLJKW RQ WKH PHFKDQLVP RI WUDQVJHQLF
YLUXV UHVLVWDQFH ,Q FRQWUDVW WKH ZRUN RQ
WRVSRYLUXVHV GLG SURYLGH VRPH LQVLJKWV RQ WKH
PHFKDQLVP DQG SRWHQWLDO RI WUDQVJHQLF WRVSRYLUXV
UHVLVWDQFH *LYHQ WKH UDQJH RI FURSV WKDW
WRVSRYLUXVHV LQIHFW RQH ZRXOG H[SHFW WKDW
WRVSRYLUXV UHVLVWDQFH IRU FRPPHUFLDO UHDVRQV
PLJKW EH D SURPLVLQJ DUHD RI HQGHDYRU +RZHYHU
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH , KDYH QRW \HW VHHQ DQ\ VLJQV WKDW WUDQVJHQLF
WRVSRYLUXV UHVLVWDQFH ZLOO EH XVHG FRPPHUFLDOO\ LQ
WKH QHDU IXWXUH :K\ LV WKLV" ,V LW EHFDXVH RI
WHFKQLFDO GLIILFXOWLHV" ,V LW EHFDXVH RI WKH ODFN RI
ZLOO WR GR LW" 2U GRHV WKH SUHVHQW *02
FRQWURYHUV\ VXJJHVW WKDW WKH WLPLQJ LV QRW JRRG IRU
LQWURGXFLQJ WRVSRYLUXV UHVLVWDQFH WR WKH UHDO
ZRUOG" , ZLOO EULHIO\ GLVFXVV WKHVH DVSHFWV DV WKH\
LQWHUUHODWH ZLWK P\ ODERUDWRU\¶V H[SHULHQFH RQ
SDSD\DULQJVSRWYLUXVDQGWRVSRYLUXVHV
Biorational control strategies for
Scirtothrips aurantii that minimize
non-target effects on arboreal and
edaphic predatory mites
*URXW7*
&LWUXV 5HVHDUFK ,QWHUQDWLRQDO 32 %R[ 
1HOVSUXLW6RXWK$IULFD
WJ#FULFR]D
6RXWK $IULFDQ FLWUXV WKULSV 6$&7 Scirtothrips
aurantii )DXUH 7KULSLGDH LV DQ LQGLJHQRXV SHVW
RI FLWUXV LQ VRXWKHUQ $IULFD DQG LV RIWHQ
UHVSRQVLEOH IRU FRVPHWLF GDPDJH WR IUXLW WKDW
SUHYHQWV WKH IUXLW IURP PHHWLQJ H[SRUW TXDOLW\
VWDQGDUGV $OWKRXJK WKH SRSXODWLRQ GHQVLW\ RI
6$&7 LV ODUJHO\ GHWHUPLQHG E\ WKH DYDLODELOLW\ RI
QHZ WHQGHU IROLDJH *LOEHUW 0- %HGIRUG (&*
 ,Q %HGIRUG (&* HW DO HGLWRUV Citrus Pests
in the Republic of South Africa. 6HFRQG HGLWLRQ
± 5HSXEOLF RI 6RXWK $IULFD $JULFXOWXUDO
5HVHDUFK &RXQFLO D FRPSOH[ RI QDWXUDO HQHPLHV
KHOSV WR VXSSUHVV WKH SHVW SRSXODWLRQ 6RPH
LQVHFW SUHGDWRUV VXFK DV DQWKRFRULGV FKU\VRSLGV
DQG 7K\VDQRSWHUD DUH VHOGRP DEXQGDQW DQG OHYHOV
RI SDUDVLWLVP E\ Goetheana incerta $QQHFNH DUH
JHQHUDOO\ ORZ 3UHGDWRU\ PLWHV DQG WR D OHVVHU
H[WHQW VSLGHUV VHHP WR EH WKH PRVW FRQVLVWHQWO\
DEXQGDQW QDWXUDO HQHPLHV ERWK LQ WKH WUHHV DQG LQ
WKH VRLO EHORZ WUHHV ZKHUH 6$&7 SXSDWHV /LWWOH
UHVHDUFK KDV EHHQ FRQGXFWHG RQ QRQWDUJHW HIIHFWV
RQ VSLGHUV EXW UHFHQW UHVHDUFK RQ WKH VRLO PLWH
Androlaelaps VS /DHODSLGDH DQG HDUOLHU
UHVHDUFK RQ DUERUHDO Euseius VSS 3K\WRVHLLGDH
*URXW 7* 5LFKDUGV *, Experimental &
Applied Acarology  ± *URXW 7* et al.
 Experimental & Applied Acarology 
± KDV HQDEOHG WKH VHOHFWLRQ RI WKULSLFLGHV
WKDW DUH WKH OHDVW GHWULPHQWDO WR WKHVH QDWXUDO
HQHPLHV 7KH HIILFDFLHV RI WKHVH DQG RWKHU
ELRUDWLRQDO WUHDWPHQWV ZHUH FRPSDUHG LQ WKH ILHOG
ZLWK D YLHZ WR ILQGLQJ WKH PRVW HIIHFWLYH EXW OHDVW
GLVUXSWLYH WKULSLFLGH $SSOLFDWLRQ RI LQVHFWLFLGHV
YLD GULS LUULJDWLRQ ZDV DOVR HYDOXDWHG DV D PHDQV
RI UHGXFLQJ QRQWDUJHW HIIHFWV )ROLDU WUHDWPHQWV
VKRZLQJ UHDVRQDEOH HIILFDF\ DJDLQVW 6$&7 FRXSOHG
ZLWK UHGXFHG PRUWDOLW\ RI SUHGDWRU\ PLWHV ZHUH
DEDPHFWLQ  DL SOXV RLO 
VSLQRVDG  DL SOXV RLO  WDUWDU
HPHWLF  DL SOXV VXJDU  DQG
WKLDFORSULG  DL SOXV RLO  %RWK
GLPHWKRDWH  J DLWUHH DQG LPLGDFORSULG  J
DLWUHH VKRZHG SURPLVH DV FKHPLJDWLRQ
WUHDWPHQWV
Ecologically based management
systems for thrips in protected
culture
+HLQ].0&KDX$$UWKXUV6
'HSDUWPHQW RI (QWRPRORJ\ 7H[DV $	0
8QLYHUVLW\&ROOHJH6WDWLRQ7;
NKHLQ]#DJWDPXHGX
&RQWURO WDFWLFV GHSOR\HG DJDLQVW NH\ SHVWV IRU WKH
IRXQGDWLRQ IRU D FURS¶V SHVW PDQDJHPHQW V\VWHP
DURXQG ZKLFK DOO RWKHU FRQWURO GHFLVLRQV PXVW EH
FRRUGLQDWHG ,Q WKH FDVH RI DJULFXOWXUH ZLWKLQ
SURWHFWHG V\VWHPV VHYHUDO VSHFLHV RI WKULSV DUH
FRPPRQO\ QRWHG DV WKH NH\ SHVW IRU D SDUWLFXODU
FURSSLQJ V\VWHP 0DQDJHPHQW RI WKHVH WKULSV
VSHFLHV LV EXLOW XSRQ WKH EHVW DYDLODEOH UHVHDUFK
DQG HGXFDWLRQ SURJUDPV WKDW DGGUHVV FRQWURO
IRXQGDWLRQV SURSHU LGHQWLILFDWLRQ RI WKH NH\ SHVW
DQG KRZ PXVW LW EH FRQWUROOHG VWLPXOL IRU
FKDQJLQJ FXUUHQW PDQDJHPHQW WDFWLFV ZKDW
IRUFHV DUH GULYLQJ JURZHUV WR PRYH DZD\ IURP SDVW
SUDFWLFHV FRQWURO FRPELQDWLRQV DQG WKHLU LVVXHV
ZKDW KDSSHQV ZKHQ WZR RU PRUH GLIIHUHQW NLQGV
RI FRQWURO PXVW EH LQWHJUDWHG DQG WHFKQLTXHV
ZKDW DUH WKH EHVW DYDLODEOH WRRO WR DFFRPSOLVK WKH
PDQDJHPHQW JRDOV 3URWHFWHG FXOWXUH SURYLGHV D
VHPLSHUPHDEOH UHSOLFDWHG V\VWHP IRU
VFLHQWLILFDOO\ DGGUHVVLQJ WKH HFRORJLFDO DQG
VRFLRORJLFDO IDFWRUV LQIOXHQFLQJ PDQDJHPHQW
V\VWHPV ([DPSOHV IURP RUQDPHQWDOV DQG
YHJHWDEOHV ZLOO EH UHYLHZHG WR LGHQWLI\ IDFWRUV
OHDGLQJ WR RU LPSHGLQJ VXFFHVVIXO WKULSV
PDQDJHPHQW SURJUDPV $ V\QWKHVLV IRU
V\VWHPVEDVHG DSSURDFKHV LV GHYHORSHG IRU
JXLGLQJ IXWXUH UHVHDUFK REMHFWLYHV DV ZHOO DV LQ
IRUPLQJ WKH IRXQGDWLRQ IRU QRYHO WKULSV
PDQDJHPHQWSURJUDPV
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH Strategies and issues to consider in
traditional breeding for TSWV
resistance in tomato
+LPPHO3
6HPLQLV 9HJHWDEOH 6HHGV :RRGODQG &DOLIRUQLD
86$
3K\OOLVKLPPHO#VHPLQLVFRP
7RPDWRHV KDYH EHHQ EUHG DQG VHOHFWHG IRU
DGDSWDWLRQ WR VSHFLILF JURZLQJ DUHDV IRU RYHU 
\HDUV DQG ZLOG WRPDWR VSHFLHV FRQWLQXH WR EH DQ
LPSRUWDQW VRXUFH RI QRYHO WUDLWV Tomato spotted
wilt FDXVHV \LHOG ORVVHV LQ ILHOG DQG JUHHQKRXVH
WRPDWR FURSV ZRUOGZLGH DQG XQIRUWXQDWHO\ WKH
HIILFDF\ RI VSUD\ SURJUDPV DQG FXOWXUDO SUDFWLFHV
DSSHDUV WR EH OLPLWHG 5HVLVWDQFH WR Tomato
spotted wilt UHPDLQV WKH PRVW SURPLVLQJ PHDQV
RI FRQWUROOLQJ WKLV GLVHDVH DQG FDQ EH IRXQG LQ
Lycopersicon pimpinellifolium DQG L.
peruvianum 7KURXJK ZLGH LQWHUVSHFLILF FURVVHV
UHVLVWDQFH KDV EHHQ LQWURJUHVVHG LQWR WKH
FXOWLYDWHG WRPDWR ZLWK JRRG DJURQRPLF
DGDSWDELOLW\ DQG FRPPHUFLDO DFFHSWDELOLW\ 7RGD\
PDUNHU DVVLVWHG VHOHFWLRQ IRU KRUWLFXOWXUDO WUDLWV
DQG GLVHDVH UHVLVWDQFH KDV VWUHDPOLQHG WKH
GHYHORSPHQW RI QHZ FRPPHUFLDO K\EULGV 7KH
6HPLQLV DSSURDFK WR EUHHGLQJ DQG VHOHFWLRQ IRU
UHVLVWDQFH PDQDJLQJ WKH UHVLVWDQFH EUHDNLQJ
LVRODWHV RI Tomato spotted wilt DQG WKH
LPSRUWDQFH RI FRPELQLQJ UHVLVWDQFH ZLWK NH\
KRUWLFXOWXUDO WUDLWV DQG PDUNHWLQJ QHHGV IRU D
FRPPHUFLDOO\ VXFFHVVIXO SURGXFW ZLOO EH
GLVFXVVHG
Can diel activity patterns in the
western flower thrips be exploited
as part of an IPM strategy?
+ROPHV1'.LUN:'-
6FKRRO RI OLIH 6FLHQFHV .HHOH 8QLYHUVLW\
6WDIIRUGVKLUH67%*8.
QGKROPHV#NHHOHDFXN
7KH ZHVWHUQ IORZHU WKULSV Frankliniella
occidentalis 3HUJDQGH LV D PDMRU ZRUOGZLGH
KRUWLFXOWXUDO SHVW ,W GDPDJHV SODQWV E\ IHHGLQJ
DQG E\ WKH WUDQVPLVVLRQ RI WRVSRYLUXVHV &URS
TXDOLW\ VXIIHUV DV D UHVXOW OHDGLQJ WR ILQDQFLDO
ORVVHV IRU JURZHUV &KHPLFDO FRQWURO RI F.
occidentalis LV GLIILFXOW EHFDXVH LQVHFWLFLGH
UHVLVWDQFH LV ZLGHVSUHDG ,Q DGGLWLRQ DGXOWV DQG
ODUYDH VHFUHWH WKHPVHOYHV LQWR VPDOO WLJKW VSDFHV
OLPLWLQJ WKH HIIHFWLYHQHVV RI FXUUHQW FKHPLFDO
WUHDWPHQWV $XWRPDWHG WUDFNLQJ DQG DQDO\VLV
VRIWZDUH (WKR9LVLRQ YHU  1ROGXV ,QIRUPDWLRQ
7HFKQRORJ\ :DJHQLQJHQ KDV EHHQ XVHG WR UHFRUG
WKH GLHO EHKDYLRU SDWWHUQV RI DGXOW IHPDOH WKULSV
LQGLFDWLQJ ZKHQ WKH\ ZDONHG IHG DQG UHWUHDWHG
LQWR VPDOO VSDFHV 7KH UHVXOWDQW EHKDYLRU SURILOHV
LQGLFDWHG WKH SHULRG RI JUHDWHVW DFWLYLW\ GXULQJ D
KRXU F\FOH ZKHQ WKULSV ZHUH PRVW OLNHO\ WR
FRPH LQWR FRQWDFW ZLWK D WUHDWPHQW HQKDQFLQJ WKH
HIIHFWVRIFRQWUROSURFHGXUHV
Factors in low transmissibility of
Tomato spotted wilt virus (TSWV)
in asexual onion thrips, Thrips
tabaci (Thysanoptera: Thripidae):
effects of virus infection on
longevity of thrips vector
,QRXH76DNXUDL7
8QLWHG *UDGXDWH 6FKRRO RI $JULFXOWXUDO 6FLHQFHV
,ZDWH8QLYHUVLW\0RULRND-DSDQ
'HSDUWPHQW RI %LRORJ\ DQG (QYLURQPHQWDO
6FLHQFHV 1DWLRQDO $JULFXOWXUDO 5HVHDUFK &HQWHU
IRU7RKRNX5HJLRQ0RULRND-DSDQ
WVDNXUDL#DIIUFJRMS
9HFWRU FRPSHWHQFH VKRXOG EH FRQVLGHUHG DV WKH
WRWDO WUDQVPLVVLRQ IUHTXHQF\ GXULQJ WKH SRWHQWLDO
WUDQVPLVVLRQ SHULRG IURP WKH RQVHW RI
WUDQVPLVVLRQ WR WKH YHFWRU GHDWK UDWKHU WKDQ WKH
WUDQVPLVVLRQ UDWH IRU D FHUWDLQ SHULRG 7KH
SRWHQWLDO WUDQVPLVVLRQ SHULRG ZRXOG EH DIIHFWHG
E\ YHFWRU ORQJHYLW\ ,I WRVSRYLUXV LQIHFWLRQ KDV D
QHJDWLYH HIIHFW RQ LWV YHFWRU ORQJHYLW\ WKH
SRWHQWLDO WUDQVPLVVLRQ SHULRG ZRXOG VKRUWHQ ,Q
RUGHU WR FODULI\ WKH LPSDFW RI LQIHFWLRQ RI Tomato
spotted wilt virus 76:9 RQ WKH VXUYLYDO RI WZR
DVH[XDO Thrips tabaci SRSXODWLRQV ZH FRPSDUHG
L WKH GHYHORSPHQWDO UDWH LL WKH PRUWDOLW\ EHIRUH
DGXOW HPHUJHQFH DQG LLL WKH PRUWDOLW\ GXULQJ
DGXOW VWDJH EHWZHHQ YLUXV H[SRVHG DQG
QRQH[SRVHG FRKRUWV ZKLFK ZHUH WUHDWHG DW \RXQJ
ODUYDO VWDJH 1R VLJQLILFDQW HIIHFWV ZHUH REVHUYHG
LQ WKULSV GHYHORSPHQWDO UDWH DQG WKH PRUWDOLW\
UDWH GXULQJ WKH GHYHORSPHQWDO VWDJH +RZHYHU
WKH PRUWDOLW\ WUDMHFWRU\ VKRZHG WKDW WKH
DJHVSHFLILF PRUWDOLW\ GXULQJ DGXOW VWDJH ZDV
KLJKHU LQ YLUXV H[SRVHG FRKRUW WKDQ LQ
QRQH[SRVHG :H DOVR HVWLPDWHG WKH SRWHQWLDO
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH WUDQVPLVVLRQ SHULRG IURP WKH PRUWDOLW\ GDWD DQG
REWDLQHG WKH SHULRG RI DYHUDJH  GD\V LQ WZR
WHVWHG SRSXODWLRQV 7KHVH UHVXOWV VXJJHVW WKDW WKH
SRWHQWLDO WUDQVPLVVLRQ SHULRG VKRUWHQHG E\ 76:9
LQIHFWLRQ PD\ OHDG WR ORZ WUDQVPLVVLELOLW\ RI
76:9LQDVH[XDO T. tabaci SRSXODWLRQ
Overview of TSWV transmission by
Thrips tabaci in Bulgarian tobacco
fields
.DUDGMRYD2.UXPRY9
3ODQW 3URWHFWLRQ ,QVWLWXWH .RVWLQEURG 
%XOJDULD
ROLDNDUDGMRYD#DEYEJ
7REDFFR LV D WUDGLWLRQDO ILHOG FURS RI JUHDW
HFRQRPLF LPSRUWDQFH WR %XOJDULD 7RPDWR
6SRWWHG :LOW 9LUXV 76:9 ZDV ILUVW UHSRUWHG LQ
 LQ %XOJDULD DQG Thrips tabaci /LQG ZDV
SURYHG WR EH WKH RQO\ YHFWRU RI WKH YLUXV
.RYDWFKHYVN\ , Bulletin Rastitelna
Zashtita ,1 8 – 2 0  ,YDQFKHYD*DEURYVND 
Studies on TSWV (Tomato Spotted Wilt Virus) in
Bulgarian tobacco field 'RFWRUDO GLVVHUWDWLRQ
3ORYGLY %XOJDULD 'LPLWURY $ 
Biocenological studies on tobacco in Bulgaria
and possibility for control of Thrips tabaci Lind.
– the most important pest 'RFWRUDO GLVVHUWDWLRQ
3ORYGLY %XOJDULD +ULVWRYD ' et. al. 
Journal of Phytopathology  ± 7ZR
GLIIHUHQW Th. tabaci SRSXODWLRQV ± DUUKHQRWRNRXV
7KW DQG WKHORWRNRXV 7KW  ZHUH WHVWHG IRU
WKHLU DELOLW\ WR WUDQVPLW WZR 76:9 LVRODWHV %5
DQG *' IURP WREDFFR '$6(/,6$ ZDV XVHG WR
FRQILUP WKH LQIHFWLRQ LQ LQGLYLGXDO WKULSV 7KH
WUDQVPLVVLRQ HIILFLHQF\ RI DGXOW Th. tabaci ZDV
WHVWHG RQ SHWXQLD OHDI GLVFV :LMNDPS , 
Virus-vector relationships in the transmission of
tospoviruses 3K ' WKHVLV :DJHQLQJHQ WKH
1HWKHUODQGV 7KULSV DQG 76:9 LQFLGHQFHV ZHUH
LQYHVWLJDWHG LQ %XOJDULDQ WREDFFR ILHOGV IRU D
SHULRG RI  \HDUV DQG WKH FOLPDWLF FRQGLWLRQV IRU
HYHU\ \HDU ZHUH WDNHQ LQWR DFFRXQW 7KH GDWD
DQDO\VLV VKRZV WKDW 76:9 HSLGHPLF KDV D ±
\HDU LQWHUYDO RI RFFXUUHQFH 7KH PDLQ RXWEUHDNV RI
76:9 ZHUH REVHUYHG FRXQWU\ ZLGH LQ   
DQG    $OWKRXJK WKH FOLPDWLF FRQGLWLRQV
WKURXJK WKHVH WZR \HDUV ZHUH IDYRUDEOH IRU ERWK
GHYHORSPHQW RI Th. tabaci DQG YLUDO LQIHFWLRQ
GXULQJ WKH UHPDLQLQJ \HDUV QR UHODWLRQ EHWZHHQ
76:9 HSLGHPLFV DQG WKULSV LQIHVWDWLRQ KDV EHHQ
HVWDEOLVKHG )RU H[DPSOH LQ  WKHUH ZDV 
WKULSV LQIHVWDWLRQ RI WREDFFR SODQWV EXW 76:9
LQIHFWLRQ ZDV RQO\  7KH RSSRVLWH SKHQRPHQRQ
RFFXUUHG LQ  ±  RI WKULSV LQIHVWDWLRQ
FRUUHVSRQGHG WR  RI 76:9 LQIHFWLRQ 3RVLWLYH
(/,6$ YDOXHV ZHUH IRXQG RQO\ LQ WKH
DUUKHQRWRNRXV SRSXODWLRQ 7KW 7KH DYHUDJH
(/,6$ YDOXHV ZHUH KLJKHU IRU 76:9 ±*' LVRODWH
PDOH LQGLYLGXDOV 2'    &RPSDUDWLYH
ODERUDWRU\ VWXGLHV IRU PHDVXULQJ RI 76:9
WUDQVPLVVLRQ HIILFLHQF\ RI DUUKHQRWRNRXV DQG
WKHO\WRNRXV SRSXODWLRQV KDYH EHHQ FRQGXFWHG
2XU LQYHVWLJDWLRQ VKRZHG WKDW WKH DUUKHQRWRNRXV
SRSXODWLRQ RI Th. tabaci IURP WREDFFR LV DQ
HIILFLHQW YHFWRU RI 76:9 UDQJH IURP  WR
  7KH WUDQVPLVVLRQ UDWHV RI PDOH
VSHFLPHQV ZHUH KLJKHU WKDQ WKRVH RI IHPDOH RQHV
76:9 LVRODWH *' IURP WREDFFR ZDV WUDQVPLWWHG
PRUH HIILFLHQWO\ WKDQ %5 7KH WHORWRNRXV
SRSXODWLRQ ZDV QRW DEOH WR WUDQVPLW ERWK WHVWHG
LVRODWHV
Transmission of TSWV in
greenhouse crops in Bulgaria
.DUDGMRYD2.UXPRY91LNRORY3
 3ODQW 3URWHFWLRQ ,QVWLWXWH  .RVWLQEURG
%XOJDULD
 1DWLRQDO 6HUYLFH IRU 3ODQW 3URWHFWLRQ  +U
%RWHY%OYG6RILD%XOJDULD
ROLDNDUDGMRYD#DEYEJ
6LQFH WKH :HVWHUQ )ORZHU 7KULSV (Frankliniella
occidentalis Perg.) ZDV ILUVW UHSRUWHG LQ %XOJDULD
LQ  LW KDV EHFRPH RQH RI WKH PRVW LPSRUWDQW
JUHHQKRXVH FURS SHVWV 7UHQFKHY * .DUDGMRYD 2
 Plant Protection Journal  ±
.DUDGMRYD 2 et al.  Acta Entomologica
Bulgarica.  ± 7KH ILUVW 76:9 HSLGHPLF
ZDV UHFRUGHG LQ  LQ PDQ\ JUHHQKRXVHV DFURVV
WKH FRXQWU\ +ULVWRYD ' et al.  Journal of
Phytopathology  ± 8QWLO QRZ 76:9 LV
WKH RQO\ WRVSRYLUXV WKDW KDV EHHQ IRXQG RQ
YHJHWDEOHV DQG RUQDPHQWDO FURSV LQ %XOJDULD
DOWKRXJK ,169 KDV EHHQ IRXQG RQ LPSRUWHG
SODQWLQJ PDWHULDO HVSHFLDOO\ IURP ,VUDHO DQG WKH
1HWKHUODQGV 7KH DEVHQFH RI ,169 7RVSRYLUXV
DOVR LQ RUQDPHQWDOV LQGLFDWHV WKDW DW SUHVHQW WKH
WRVSRYLUXV SRSXODWLRQ LQ %XOJDULD LV LQGLJHQRXV
DQG QRW FRQWDPLQDWHG ZLWK VWUDLQV IURP :HVWHUQ
(XURSH +ULVWRYD et al.  7ZR GLIIHUHQW F.
occidentalis SRSXODWLRQV )RFF  DQG )RFF 
DQG WKUHH 76:9 LVRODWHV %5 *' IURP
WREDFFR DQG .5 IURP JUHHQKRXVH WRPDWR ZHUH
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH XVHG LQ WKLV LQYHVWLJDWLRQ '$6(/,6$ ZDV XVHG WR
FRQILUP LQIHFWLRQ LQ LQGLYLGXDO WKULSV 7KH
WUDQVPLVVLRQ HIILFLHQF\ RI DGXOW Th. tabaci ZDV
WHVWHG RQ SHWXQLD OHDI GLVFV :LMNDPS , 
Virus-vector relationships in the transmission of
tospoviruses 3K ' WKHVLV :DJHQLQJHQ WKH
1HWKHUODQGV 3RVLWLYH (/,6$ YDOXHV ZHUH
GHWHFWHG LQ ERWK ) RFFLGHQWDOLV SRSXODWLRQV 7KH
KLJKHVW SHUFHQW 76:9 SRVLWLYH WKULSV ZDV
HVWDEOLVKHG IRU WKH FRPELQDWLRQ ) RFF   76:9
.5 %XOJDULDQ JUHHQKRXVH LVRODWH IURP WRPDWR
7KH ORZHVW (/,6$ YDOXHV ZHUH GHWHFWHG IRU )RFF
 76:9 LVRODWH IURP WREDFFR *' ,QVHFW
WUDQVPLVVLRQ WHVWV ZHUH FRQGXFWHG ZLWK WKH VDPH
SRSXODWLRQV 2XU WHVWV GHPRQVWUDWHG VXFFHVVIXO
WUDQVPLVVLRQ RI 76:9 E\ ERWK F. occidentalis
SRSXODWLRQV 7KH KLJKHVW WUDQVPLVVLRQ UDWH ZDV
REVHUYHG IRU WKH FRPELQDWLRQ )RFF  ± .5
LVRODWH  7UDQVPLVVLRQ HIILFLHQF\ RI )RFF
 ± 76:9 %5 UHDFKHG  DQG WKH ORZHVW
WUDQVPLVVLRQ ZDV REVHUYHG LQ )RFF  ± *'





'HSDUWPHQW RI (QWRPRORJ\ 1RUWK &DUROLQD 6WDWH
8QLYHUVLW\5DOHLJK1&86$
JHRUJHBNHQQHG\#QFVXHGX
7KLV SUHVHQWDWLRQ ZLOO SURYLGH D EULHI RYHUYLHZ RI
UHFHQW DGYDQFHV LQ RXU XQGHUVWDQGLQJ RI WKULSV
SRSXODWLRQ G\QDPLFV DQG Tomato spotted wilt
virus 76:9 HSLGHPLRORJ\ DV WKH\ UHODWH WR
FXUUHQWO\ DYDLODEOH RSWLRQV IRU 76:9
PDQDJHPHQW 7KH FRQVWUDLQWV RQ 76:9
PDQDJHPHQW LPSRVHG E\ PRGHUQ FURSSLQJ
V\VWHPV ZLOO EH GLVFXVVHG LQ DQ DWWHPSW WR LGHQWLI\
WKH HVVHQWLDO DWWULEXWHV RI YLDEOH PDQDJHPHQW
RSWLRQVIRU76:9
Do thunderstorms affect the flight
behavior of thrips?
.LUN:'-
6FKRRO RI /LIH 6FLHQFHV .HHOH 8QLYHUVLW\
6WDIIRUGVKLUH67%*8.
ZGMNLUN#NHHOHDFXN
$FURVV QRUWKHUQ (XURSH WKULSV DUH SRSXODUO\
DVVRFLDWHG ZLWK WKXQGHUVWRUPV $OWKRXJK WKH\ IO\
PDLQO\ LQ ILQH ZHDWKHU WKHUH LV LQGLUHFW HYLGHQFH
WKDW WKH\ ODQG ZKHQ WKXQGHUVWRUPV DUH QHDU 7KH
HIIHFW LV PRVW REYLRXV IRU DEXQGDQW VSHFLHV VXFK
DV FHUHDO WKULSV 2QH K\SRWKHVLV LV WKDW WKULSV
FDQQRW IO\ LQ UDSLGO\ FKDQJLQJ HOHFWULF ILHOGV WKDW
RFFXU QHDU WKXQGHUVWRUPV VR WKH\ DUH IRUFHG WR
ODQG .LUN :'-  Phytopathologica et
Entomologica Hungarica  ±
([SHULPHQWV DUH QHHGHG WR WHVW WKH HIIHFWV RI
HOHFWULFILHOGVRQWKHIOLJKWEHKDYLRURIWKULSV
The chemical language of thrips
.LUN:'-
6FKRRO RI /LIH 6FLHQFHV .HHOH 8QLYHUVLW\
6WDIIRUGVKLUH67%*8.
ZGMNLUN#NHHOHDFXN
7KHUH LV LQFUHDVLQJ HYLGHQFH WKDW FKHPLFDO
FRPPXQLFDWLRQ SOD\V D PDMRU UROH LQ PDQ\
DVSHFWV RI WKH OLIH RI WKH ZHVWHUQ IORZHU WKULSV
Frankliniella occidentalis 3HUJDQGH
7K\VDQRSWHUD 7KULSLGDH 7KLV QRZ LQFOXGHV
UHVHDUFK RQ DQ DODUP SKHURPRQH SURGXFHG E\
ODUYDH DQG DQ DJJUHJDWLRQ SKHURPRQH SURGXFHG
E\ DGXOW PDOHV DV ZHOO DV UHVHDUFK RQ UHVSRQVHV WR
SODQW YRODWLOHV DQG UHODWHG FRPSRXQGV 6LQFH WKLV
VSHFLHV KDV RQO\ EHFRPH WKH IRFXV RI UHVHDUFK
EHFDXVH LW LV D PDMRU SHVW LW LV OLNHO\ WKDW FKHPLFDO
FRPPXQLFDWLRQ DOVR SOD\V D PDMRU UROH LQ WKH
ELRORJ\ RI PDQ\ RWKHU VSHFLHV RI WKULSV 7KXV D
YDVW UHVHDUFK ILHOG LV RSHQLQJ XS &XUUHQW
GHYHORSPHQWV LQ WKH FKHPLFDO HFRORJ\ RI WKH
ZHVWHUQ IORZHU WKULSV DQG RWKHU WKULSV DUH
UHYLHZHG DQG SRVVLEOH IXWXUH UHVHDUFK GLUHFWLRQV
DQGDSSOLHGSURVSHFWVDUHFRQVLGHUHG
Wolbachia – protected or not
protected is the question
.XPP60RULW]*
0DUWLQ/XWKHU8QLYHUVLW\ +DOOH:LWWHQEHUJ
'HYHORSPHQWDO %LRORJ\ 'RPSODW]   +DOOH
*HUPDQ\
VDQGUDNXPP#]RRORJLHXQLKDOOHGH
7KH ODVW WZR GHFDGHV UHYHDOHG Wolbachia DV RQH
RI WKH PRVW ZLGHVSUHDG EDFWHULD DPRQJ
DUWKURSRGV %DFWHULD RI WKLV JHQXV DUH NQRZQ WR
FDXVH GLYHUVH UHSURGXFWLYH PDQLSXODWLRQV LQ WKHLU
KRVWV LQFOXGLQJ F\WRSODVPLF LQFRPSDWLELOLW\ PDOH
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH NLOOLQJ SDUWKHQRJHQHVLV DQG IHPLQL]DWLRQ ,Q
WKULSV IHPDOHV DUH XVXDOO\ GLSORLG DQG PDOHV DUH
KDSORLG 7KH PRVW FRPPRQ IRUP RI UHSURGXFWLRQ
LV DUUKHQRWRN\ EXW WKULSV DOVR RIWHQ UHSURGXFH E\
WKHO\WRN\ $ FRXSOH RI VSHFLHV DUH NQRZQ WR
UHSURGXFH E\ WKHO\WRN\ LQ VRPH JHRJUDSKLFDO
DUHDV ZKHUHDV WKH VH[ UDWLR YDOXHV LQGLFDWH
DUUKHQRWRN\ LQ RWKHU DUHDV Wolbachia ZDV
GLVFRYHUHG LQ WKH WKHO\WRNRXV WKULSV VSHFLHV
Heliothrips haemorrhoidalis DQG Hercinothrips
femoralis 3LQWXUHDX % et al.  Annales de la
Societe Entomologique de France  ±
DQG ZDV SURYHQ WR EH UHVSRQVLEOH IRU WKHO\WRN\ LQ
Franklinothrips vespiformis $UDNDNL 1 et al.
 Proceedings of the Royal Society of
London, Series B  ± 6R IDU RQO\
WKHO\WRNRXV WKULSV VSHFLHV ZHUH WHVWHG 7KHUHIRUH
LQ WKH SUHVHQW VWXG\ ZH VFUHHQHG WKULSV VSHFLHV
GLVSOD\LQJ GLIIHUHQW UHSURGXFWLRQ PRGHV IRU WKH
SUHVHQFH RI Wolbachia XVLQJ 6 U'1$ DQG IWV=
JHQH SULPHU 7KH WKHO\WRNRXV VSHFLHV
Hercinothrips femoralis DQG Parthenothrips
dracaenae SRVVHVV Wolbachia DQG LQ H.
femoralis Wolbachia ZDV VKRZQ WR EH WKH UHDVRQ
IRU WKHO\WRNRXV UHSURGXFWLRQ VLQFH PDOHV ZHUH
SURGXFHG DIWHU DQWLELRWLF WUHDWPHQW 0DOHV ZHUH
DOVR REVHUYHG WR FRSXODWH ZLWK IHPDOHV DQG
VSHUPDWKHFDH RI IHPDOHV ZHUH ILOOHG ZLWK VSHUP
%XW LW ZDV QRW SRVVLEOH WR JHQHUDWH DQ
DUUKHQRWRNRXV OLQH LQ H. femoralis7 K H
DUUKHQRWRNRXV VSHFLHV Echinothrips americanus
Suocerathrips linguis DQG Gynaikothrips
ficorum DOVR KDUERXU Wolbachia EXW WKH
EDFWHULXP ZDV QRW GHWHFWHG LQ Frankliniella
occidentalis DQG Thrips tabaci 1HLWKHU
WKHO\WRNRXV QRU DUUKHQRWRNRXV SRSXODWLRQV RI WKH
ODWWHU VSHFLHV SRVVHVV Wolbachia 6HTXHQFH
DQDO\VLV RI WKUHH VSHFLHV H. femoralis P.
dracaenae DQG S. linguis E\ GLUHFW VHTXHQFLQJ
FRQILUPHG WKH SUHVHQFH RI Wolbachia ZKHUHE\ DOO
WHVWHG VSHFLHV DUH LQIHFWHG ZLWK GLIIHUHQW
Wolbachia W\SHV $QWLELRWLF DQG KHDW WUHDWPHQW RI
WKHO\WRNRXV T. tabaci GLG QRW OHDG WR PDOH
SURGXFWLRQ DQG WKHUHIRUH EDFWHULD DUH OLNHO\ WR
H[FOXGH DV EHLQJ UHVSRQVLEOH IRU WKHO\WRN\ LQ WKLV
VSHFLHV 7KXV LW FDQ EH FRQFOXGHG WKDW SUREDEO\
WZR GLIIHUHQW IRUPV RI WKHO\WRN\ H[LVW LQ
7K\VDQRSWHUD RQH LQGXFHG E\ PLFURRUJDQLVPV
OLNH LQ H. femoralis DQG D QRQUHYHUWLEOH QRW
LQGXFHG E\ PLFURRUJDQLVPV OLNH LQ T. tabaci$ O O
SRVLWLYH WHVWHG VSHFLHV DUH QR WRVSRYLUXV YHFWRUV
DQG VSHFLHV ZKLFK GR QRW SRVVHVV WKH EDFWHULXP
DUH NQRZQ WR DFW DV WRVSRYLUXV WUDQVPLWWHUV
0D\EH WKHUH LV VRPH PHFKDQLVP ZKLFK SURWHFWV
WRVSRYLUXV YHFWRUV IURP JHWWLQJ LQIHFWHG ZLWK
Wolbachia RU WKH RSSRVLWH ZD\ DURXQG ,W VKRXOG
EH DOVR SURRIHG LI DQG ZKDW LQIOXHQFH Wolbachia
KDV RQ DUUKHQRWRNRXV WKULSV VSHFLHV 3HUKDSV WKH\
DOVR H[KLELW VRPH NLQG RI GHIHQFH UHDFWLRQ DJDLQVW
WKH EDFWHULXP VXSSUHVVLQJ WKH PDQLSXODWLRQ RI
UHSURGXFWLRQ
The N protein of Tomato spotted
wilt virus: the putative elicitor of a
hypersensitive response (HR) in
Capsicum chinense
/RYDWR )$ 1DJDWD 7 ÈYLOD $& 5HVHQGH 52
,QRXH1DJDWD$.




Tomato spotted wilt virus 76:9 FDXVHV D
VHULRXV GLVHDVH LQ SODQWV ZRUOGZLGH 7KH WKUHH
JHQRPLF 51$ᓉV RI 76:9 HQFRGH WKUHH VWUXFWXUDO
SURWHLQV / ** DQG 1 DQG WZR QRQVWUXFWXUDO
SURWHLQV 160 DQG 166 5HDFWLRQ WR 76:9
LQRFXODWLRQ UHVHPEOLQJ WKH K\SHUVHQVLWLYH
UHVSRQVH +5 KDV EHHQ SUHYLRXVO\ UHSRUWHG LQ
Capsicum chinense ᓉ3,ᓉ DQG ᓉ3,ᓉ
7KH DLP RI WKLV VWXG\ ZDV WR LGHQWLI\ WKH 76:9
HOLFLWRUV SURWHLQV UHODWHG WR WKLV +5OLNH
UHVSRQVH LQ C. chinense )RU WKLV SXUSRVH WKH 1
160 DQG 166 JHQHV RI 76:9 ZHUH FORQHG LQWR WKH
ELQDU\ YHFWRU SJ5 EDVHG RQ Potato virus X
39; H[SUHVVLRQ V\VWHP YLD DJURLQRFXODWLRQ
5HFRPELQDQW DJUREDFWHULXP FRORQLHV
WUDQVIRUPHG ZLWK WKH 1 160 DQG 166 JHQH
FRQVWUXFWV ZHUH LQRFXODWHG LQWR C. chinense
ᓉ3,ᓉ $IWHU ± GD\V W\SLFDO V\PSWRPV
RI 39; DSSHDUHG LQ WKH XSSHU OHDYHV RI SODQWV
LQRFXODWHG ZLWK WKH FRQVWUXFWLRQV 39;1
39;160 DQG 39;166 (/,6$ DQG :HVWHUQ
EORW FRQILUPHG WKH 1 160 DQG 166 SURWHLQ
H[SUHVVLRQ LQ LQRFXODWHG SODQWV +5OLNH QHFURWLF
OHVLRQV ZHUH VHHQ RQO\ LQ 
3,
 LQIHFWHG ZLWK
WKH FRQVWUXFW 39;1 7KH V\PSWRPDWLF OHDYHV
VKRZHG W\SLFDO OHDI DEVFLVVLRQ DIWHU ± GD\V
7KLV UHVXOW LQGLFDWHG WKDW WKH 1 JHQH RI 76:9 LV
SRVVLEO\ WKH HOLFLWRU RI WKH +5OLNH UHVSRQVH LQ C.
chinense ,Q DGGLWLRQ OHDYHV RI C. chinense D.
stramonium DQG N. benthamiana LQRFXODWHG ZLWK
WKH FRQVWUXFWLRQ 39;166 VKRZHG VHYHUH
QHFURWLF V\PSWRPV VXJJHVWLQJ DQ LQFUHDVH RI 39;
V\PSWRP H[SUHVVLRQ FDXVHG E\ D SRVVLEOH
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH V\QHUJLVP RI 39; ZLWK WKH 166 SURWHLQ )LQDQFLDO
6XSSRUW&13T(PEUDSD8Q%),1$7(&
The thrips complex associated with
onion in Colorado
0DKDIIH\/&UDQVKDZ:6FKZDUW]+
'HSDUWPHQW RI %LRDJULFXOWXUDO 6FLHQFHV DQG 3HVW
0DQDJHPHQW &RORUDGR 6WDWH 8QLYHUVLW\ )W
&ROOLQV&2
OLQGDPDKDIIH\#FRORVWDWHHGX
7KULSV SUREOHPV DIIHFWLQJ RQLRQV LQ &RORUDGR
KDYH LQFUHDVHG JUHDWO\ LQ UHFHQW \HDUV EHFDXVH RI
 GLIILFXOWLHV LQ FRQWURO GXH WR GHYHORSPHQW RI
LQVHFWLFLGH UHVLVWDQFH DQG  HPHUJHQFH RI
WKULSVYHFWRUHG ,ULV \HOORZ VSRW YLUXV DV D QHZ
GLVHDVH RI WKH FURS ,Q UHVSRQVH D ZLGH UDQJH RI
VWXGLHV DUH EHLQJ FRQGXFWHG DW &RORUDGR 6WDWH
8QLYHUVLW\ WR EHWWHU XQGHUVWDQG VHDVRQDO ELRORJ\
RI WKULSV DVVRFLDWHG ZLWK RQLRQ DQG LGHQWLI\LQJ
HIIHFWLYH SHVW PDQDJHPHQW SUDFWLFHV 2QLRQ
WKULSV 7KULSV WDEDFL LV WKH SUHGRPLQDQW VSHFLHV
LQ DOO SURGXFWLRQ DUHDV IROORZHG E\ ZHVWHUQ IORZHU
WKULSV ) RFFLGHQWDOLV DQG )VFKXOW]HL 2YHU 
RI DOO WKULSV DUH 7 WDEDFL LQ PRVW DUHDV EXW )
RFFLGHQWDOLV ZDV SUHVHQW LQ KLJK SHUFHQWDJH FD
 LQ VRXWKZHVWHUQ &RORUDGR ,QWURGXFWLRQ RI
WKULSV RQ WUDQVSODQWV JURZQ LQ &DOLIRUQLD $UL]RQD
DQG 7H[DV LV D VLJQLILFDQW VRXUFH RI WKULSV ZLWK
  DQG   RI VDPSOHV LQIHVWHG
LQ  DQG  UHVSHFWLYHO\ 7KULSV WDEDFL
SUHGRPLQDWHG EXW RWKHU VSHFLHV SUHVHQW ZHUH )
HZDUWL ) RFFLGHQWDOLV DQG 6FLURWKULSV
ORQJLSHQQLV 7KH UDWLR RI 7KULSV WDEDFL WR
)UDQNOLQLHOOD VSS GLG QRW VKLIW LQ ILHOGV ZLWK




Tomato spotted wilt virus
(Tospovirus, Bunyaviridae)
infecting resistant pepper carrying
the Tsw gene
0DUJDULD37XULQD0
,VWLWXWR GL 9LURORJLD 9HJHWDOH &15 7RULQR 
,WDO\
PWXULQD#LYYFQULW
Tomato spotted wilt virus 76:9 Tospovirus
Bunyaviridae FDXVHV RQH RI WKH PRVW GHYDVWDWLQJ
GLVHDVHV RI SHSSHU Capsicum VS ZRUOGZLGH 7KH
PRVW HIIHFWLYH DQG HQYLURQPHQWDOO\ VRXQG FRQWURO
VWUDWHJ\ IRU WKLV YLUXV UHOLHV RQ WKH DYDLODELOLW\ RI
UHVLVWDQW SHSSHU FXOWLYDUV $OO NQRZQ UHVLVWDQW
FXOWLYDUV SRVVHVV D VLQJOH GRPLQDQW UHVLVWDQFH
JHQH Tsw )ROORZLQJ 76:9 LQIHFWLRQ Tsw
LQGXFHV D K\SHUVHQVLWLYHOLNH UHDFWLRQ +5
FKDUDFWHUL]HG E\ ORFDO QHFURWLF OHVLRQV WKDW
SUHYHQWV WKH VSUHDG RI WKH YLUXV IURP WKH SRLQW RI
HQWU\ 5HFHQWO\ QDWXUDOO\ RFFXUULQJ
UHVLVWDQFHEUHDNLQJ 76:9 VWUDLQV KDYH EHHQ
LGHQWLILHG FDXVLQJ PDMRU FRQFHUQ :H DUH
XWLOLVLQJ D FROOHFWLRQ RI 5%76:9 VWUDLQV WR
LGHQWLI\ WKH VSHFLILF JHQHWLF GHWHUPLQDQW WKDW
DOORZV WKH YLUXV WR RYHUFRPH WKH Tsw JHQH LQ
Capsicum $V D UHYHUVH JHQHWLF DSSURDFK LV QRW
IHDVLEOH IRU PLQXVVWUDQG JHQRPH SODQW YLUXVHV
VXFK DV 76:9 ZH VHW XS D VHULHV RI UHDVVRUWPHQW
H[SHULPHQWV EHWZHHQ WKH ZLOGW\SH VWUDLQ %U
DQG 5% 76:9 VWUDLQV 2XU UHVXOWV FRQILUP WKDW
WKH 6 51$ ZKLFK HQFRGHV ERWK WKH QXFOHRFDSVLG
1 DQG D QRQVWUXFWXUDO SURWHLQ 16V FDUULHV WKH
JHQHWLF GHWHUPLQDQW UHVSRQVLEOH IRU WKH
EUHDNGRZQ RI Tsw UHVLVWDQFH 6HTXHQFH
FRPSDULVRQ EHWZHHQ IXOOOHQJWK 6 51$ VHJPHQWV
RI ZLOG W\SH DQG 5% VWUDLQV DOORZV XV WR VSHFXODWH
DERXW WKH VSHFLILF JHQHWLF GHWHUPLQDQW RI WKH
³DYLUXOHQFH´IDFWRU
Natural infections of Tomato
spotted wilt virus (TSWV) found in
weeds around tobacco fields in
Georgia
0DUWLQH]2FKRD 1 0XOOLV 6: &VLQRV $6
:HEVWHU70%HUWUDQG 3




Tomato spotted wilt virus 76:9 LV QRZ
HQGHPLF WR WKH VRXWKHDVWHUQ 8QLWHG 6WDWHV ZKHUH
LW DIIHFWV PDMRU DJULFXOWXUDO FURSV VXFK DV WRPDWR
SHSSHU WREDFFR SHDQXW DQG QXPHURXV
RUQDPHQWDOV DV ZHOO 'XH WR PLOGHU ZLQWHUV DQG
ORQJHU KXPLG DQG ZDUP VXPPHUV LQ *HRUJLD
WKHUH DUH IDYRUDEOH FRQGLWLRQV IRU D VXFFHVVLRQ RI
SODQW VSHFLHV WKDW FRXOG VHUYH DV WRVSRYLUXV
UHVHUYRLUV DQG PRUH LPSRUWDQWO\ IRU D SODFH IRU
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH WKH WKULSV YHFWRUV WR UHSURGXFH WKURXJKRXW WKH
\HDU $ WKUHH\HDU VXUYH\ ZDV FRQGXFWHG LQ QLQH
*HRUJLD WREDFFR ILHOGV WR GHWHUPLQH WKH ZHHG
VSHFLHV WKDW ZHUH QDWXUDOO\ LQIHFWHG ZLWK 76:9
6DPSOHV ZHUH WDNHQ RQ D PRQWKO\ EDVLV IURP PRVW
ZHHG W\SHV DW HDFK ORFDWLRQ DQG OHDI DQG URRW
WLVVXHV ZHUH WHVWHG WRJHWKHU XVLQJ '$6(/,6$
$JGLD ,QF ,Q WKH ZLQWHU DQG VSULQJ Oenothera
laciniata +LOO FXWOHDI HYHQLQJ SULPURVH
Gnaphalium pensylvanicum :LOG ZDQGHULQJ
FXGZHHG G. purpureum / SXUSOH FXGZHHG
Eupatorium capillifolium /DP 6PDOO
GRJIHQQHO Lepidium virginicum / 9LUJLQLD
SHSSHUZHHG DQG Geranium carolinianum /
&DUROLQD JHUDQLXP ZHUH DPRQJ WKH ZLOG SODQW
VSHFLHV PRVW FRPPRQO\ LQIHFWHG ZLWK 76:9 ,Q
WKH VXPPHU DQG IDOO WKH PRVW FRPPRQ VSHFLHV
IRXQG WHVWLQJ SRVLWLYH IRU 76:9 ZHUH
Jacquemontia tamnifolia / *ULVHE
VPDOOIORZHU PRUQLQJJORU\ Richardia scabra /
)ORULGD SXVOH\ Portulaca pilosa / EURDGOHDI
SLQN SXUVODQH Desmodium tortuosum 6Z '&
)ORULGD EHJJDUZHHG Amaranthus retroflexus /
UHGURRW SLJZHHG DQG Wahlenbergia marginata
7KXQE $ '& VRXWKHUQ URFNEHOO 7KHUH ZHUH D
IHZ SODQW VSHFLHV WKDW GLG QRW WHVW SRVLWLYH IRU
76:9 GXULQJ WKH HQWLUH VXUYH\ SHULRG DQG
H[DPSOHV RI WKRVH ZHUH Viola fafinesquii *UHHQH
ILHOG SDQV\ Cardamine hirsuta / KDLU\
ELWWHUFUHVV Diodia teres :DOW SRRUMRH
Veronica arvensis / FRUQ VSHHGZHOO DQG
Phylotacca americana / FRPPRQ SRNHZHHG
)RFXV LQ IROORZXS VXUYH\V LV EHLQJ DLPHG DW D
VHOHFW JURXS RI WKH PRVW FRPPRQO\
76:9LQIHFWHG ZHHGV IRXQG WKDW DUH DOVR
UHSRUWHG DV EHLQJ UHSURGXFWLYH KRVWV IRU WKH WKULSV
YHFWRUV ,Q DGGLWLRQ WR ZHDWKHU DQG WKULSV YHFWRU
SRSXODWLRQV LW LV H[SHFWHG WKDW VHDVRQDO
LQFLGHQFHV RI 76:9 LQ WKHLU ZHHG UHVHUYRLUV
PLJKW EH XVHIXO LQ SUHGLFWLQJ 76:9 OHYHOV ZKHQ
SODQWLQJVXVFHSWLEOHILHOGFURSV
Host ranges and potential as pests:
ways of some thrips species in
southern areas
50DUXOOR
'LSDUWLPHQWR GL $JURFKLPLFD HG $JURELRORJLD
8QLYHUVLWj GHJOL 6WXGL 0HGLWHUUDQHD GL 5HJJLR
&DODEULD,WDO\
UPDUXOOR#XQLUFLW
'DWD RQ WKH KRVW SODQW UDQJHV IRU WKULSV VSHFLHV
DUH RIWHQ VFDQW\ DQG DUH FRPPRQO\ GHULYHG IURP
DGXOW VSHFLPHQV WKDW PD\ KDYH GLVSHUVHG IURP
WKHLU EUHHGLQJ VLWHV %HFDXVH RI WKLV WKHUH DUH
PDQ\ GLIILFXOWLHV WR SUHVHQW D FRPSUHKHQVLYH OLVW
RI WKH KRVW SODQWV IRU PRVW 7K\VDQRSWHUD VSHFLHV
'HVSLWH WKLV GLIIHUHQW WKULSV VSHFLHV H[SORLW WKH
DYDLODEOH SODQWV WR YDU\LQJ H[WHQWV VXFK WKDW VRPH
PD\ EH FRQVLGHUHG DV PRQRSKDJRXV
ROLJRSKDJRXV RU HYHQ SRO\SKDJRXV 3RO\SKDJRXV
WKULSV VSHFLHV DUH PRUH OLNHO\ WR EH SHVW VSHFLHV
WKDQ PRQRSKDJRXV RU ROLJRSKDJRXV VSHFLHV
0RULW] * et al.  Pest thrips of the world: an
identification and information system using
molecular and microscopical methods $OVR
SRO\SKDJRXV VSHFLHV VRPHWLPHV SURGXFH ORFDOL]HG
VWUDLQV ZLWK D VWURQJ DWWDFKPHQW WR D SDUWLFXODU
SODQW VSHFLHV 3RO\SKDJ\ DQG KRVW UDQJH PLJKW EH
UHODWHG WR DYDLODELOLW\ RI SDUWLFXODU FRPSRXQGV LQ
WKH KRVW SODQWV 7HUU\ ,  ,Q Thrips as Crop
Pests ± RU VXFK WKULSV VSHFLHV PLJKW EH
XQXVXDOO\ IOH[LEOH LQ WKHLU IHHGLQJ EHKDYLRXU
+RZHYHU KRVW SODQW DVVRFLDWLRQV VRPHWLPHV YDU\
EHWZHHQ ORFDOLWLHV DQG D IHZ WKULSV VSHFLHV DUH
NQRZQ WR H[KLELW UHPDUNDEOH KRVW VKLIWV 0RXQG
/$  Annual Reviews of Entomology 
± VXFK WKDW WKH\ EHFRPH SHVWV RQ SODQWV
XQUHODWHG WR WKHLU ³QDWXUDO´ KRVWV ,Q WKH SUHVHQW
WDON WZR VSHFLHV IURP VRXWKHUQ ,WDO\ DUH
FRQVLGHUHG WKDW KDYH UHPDUNDEO\ GLVMXQFW KRVW
UHODWLRQVKLSV Neohydatothrips gracilicornis
:LOOLDPV RQ Vicia )DEDFHDH DQG Pinus
3LQDFHDH 0DUXOOR 5  Redia  ±
DQG Drepanothrips reuteri 8]HO RQ Vitis
9LWDFHDH DQG Quercus )DJDFHDH ,Q FRQWUDVW
WKH SRO\SKDJRXV VSHFLHV Heliothrips
haemorrhoidalis %RXFKq LV H[SDQGLQJ DV D SHVW
LQ IRUHVW DUHDV ZKHUHDV LW LV QR ORQJHU D VHYHUH
SHVW RI Citrus RQ ZKLFK FURS LW LV FRPSOHWHO\
VXSSODQWHG E\ Pezothrips kellyanus %DJQDOO LQ
WKH LQWHQVLYH FLWUXV VRXWKHUQ RUFKDUGV 1DYHO
RUDQJH OHPRQ DQG EHUJDPRW +HUH IRU HDFK
WKULSV VSHFLHV WKH PDLQ IHDWXUHV RI WKH OLIH
KLVWRU\ EDVHG RQ ILHOG GDWD DQG WKH ³VWDWXV´ RQ
WKH QHZ KRVW SODQWV DUH IRFXVHG DQG GLVFXVVHG
N.gracilicornis EUHHGV RQ SODQWV RI ZLOG Vicia
VSS DQG DOVR RWKHU )DEDFHDH ODUYDH GHYHORS
PDLQO\ LQ WKH IORZHUV RI WKHVH KRVW SODQWV DQG
SXSDWH LQWR WKH VRLO 7KH VSHFLHV LV XQLYROWLQH DQG
RYHUZLQWHUV DV DQ DGXOW OLYLQJ LQ OLWWHU RU DPRQJVW
SODQW GHEULV LQ WKH VRLO $GXOWV FDQ IHHG RQ Pinus
QHHGOHV GXULQJ DXWXPQ DQG ZLQWHU EXW GDPDJH
V\PSWRPV DUH LQGXFHG RQO\ RQ ZHDNO\ JURZLQJ
SODQWV ,QVWHDG ERWK D.reuteri DQG
H.haemorrhoidalis KDYH Quercus DV KRVW SODQW
RQ ZKLFK WKH\ EUHHG DQG FDQ KDYH D IHZ
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH JHQHUDWLRQVSHU\HDU
Effect of verbena as a trap crop on
incidence of Tomato spotted wilt
virus in chrysanthemums
0DWVXXUD6+RVKLQR6.RJD+
+LURVKLPD 3UHIHFWXUDO $JULFXOWXUH 5HVHDUFK
&HQWHU +LJDVKLKLURVKLPD +LURVKLPD 
-DSDQ
7DL\R &RUSRUDWLRQ &R /WG +LJDVKL\RGRJDZD
2VDND-DSDQ
VPDWVXXUD#SUHIKLURVKLPDMS
7KH HIIHFW ZDV LQYHVWLJDWHG RI YHUEHQD DV D WUDS
FURS RQ WKH RFFXUUHQFH RI ZHVWHUQ IORZHU WKULSV
Frankliniella occidentalis DQG WKH LQFLGHQFH RI
76:9 LQ FKU\VDQWKHPXPV 9HUEHQD FYV 3LQN
3DUIDLW DQGRU )DQF\ 3DUIDLW ZHUH FXOWLYDWHG
DORQJVLGH FKU\VDQWKHPXP FY -LPED LQ D
JUHHQKRXVH DW WKH SURSRUWLRQ RI ± RI
FKU\VDQWKHPXP SODQWV 9HUEHQD FXOWLYDWLRQ
VXSSUHVVHG WKH RFFXUUHQFH RI ZHVWHUQ IORZHU
WKULSV RQ FKU\VDQWKHPXP XQWLO IORZHU EXG
LQLWLDWLRQ E\ DWWUDFWLQJ YHFWRU WKULSV DQG UHGXFHG
76:9 LQFLGHQFH LQ WKH FKU\VDQWKHPXPV XS WR
IORZHULQJ WR ± RI XQWUHDWHG FRQWUROV :H
IRXQG WKDW OLQDORRO R[LGH S\UDQ DQ DWWUDFWLYH
YRODWLOH IRU YHFWRU WKULSV +RRSHU et al 
3HVWLF 6FL ± ZDV PDLQO\ SURGXFHG E\
WKH IORZHU RI YHUEHQD FY )DQF\ 3DUIDLW DQG WKH
UDWLR RI cis DQG transW\SH ZDV    2XU UHVXOWV
VXJJHVW WKDW FXOWLYDWLRQ RI YHUEHQD DV D WUDS FURS
VXSSUHVVHV 76:9 LQFLGHQFH LQ WKH
FKU\VDQWKHPXPV XS WR WKH IORZHULQJ VWDJH DQG
KDV WKH SRWHQWLDO WR EH XWLOL]HG DV D FRQWURO
PHDVXUHLQ,30SURJUDPV
Expression of a viral
polymerase-bound host factor
turns human cell lines permissive
to a plant- and insect-infecting
virus
0HGHLURV 5% - )LJXHLUHGR - 52 5HVHQGH 52
$YLOD$&
'HSW )LWRSDWRORJLD DQG %LRORJLD &HOXODU
8QLYHUVLGDGHGH%UDVtOLD%UDVtOLD')%UD]LO
'HSW %LRORJLD &HOXODU 8QLYHUVLGDGH GH %UDVtOLD
%UDVtOLD')%UD]LO
&HQWUR GH +RUWDOLoDV (PSUHVD %UDVLOHLUD GH
3HVTXLVD$JURSHFXiULD%UDVtOLD')%UD]LO
GHPHG#XPQHGX
Tospoviruses DUH WKH RQO\ SODQWLQIHFWLQJ
PHPEHUV RI WKH Bunyaviridae IDPLO\ RI
DPELVHQVH VV51$ YLUXVHV Tomato spotted wilt
WRVSRYLUXV 76:9 WKH W\SHPHPEHU DOVR FDXVHV
PLOG LQIHFWLRQ RQ LWV PDLQ LQVHFW YHFWRU
Frankliniella occidentalis +HUHLQ ZH LGHQWLILHG
DQ F. occidentalis SXWDWLYH WUDQVFULSWLRQ IDFWRU
)R7) WKDW ELQGV WR WKH 76:9 51$GHSHQGHQW
51$ SRO\PHUDVH DQG WR YLUDO 51$ 8VLQJ LQ YLWUR
51$ V\QWKHVLV DVVD\V ZH VKRZ WKDW DGGLWLRQ RI
SXULILHG )R7) LPSURYHV YLUDO UHSOLFDWLRQ EXW QRW
WUDQVFULSWLRQ ([SUHVVLRQ RI )R7) GHOHWLRQ
PXWDQWV XQDEOH WR ELQG WKH 51$GHSHQGHQW 51$
SRO\PHUDVH RU YLUDO 51$ EORFNV 76:9
UHSOLFDWLRQ LQ F. occidentalis FHOOV )LQDOO\
H[SUHVVLRQ RI )R7) ZLOGW\SH WXUQV KXPDQ FHOO
OLQHV SHUPLVVLYH WR 76:9 UHSOLFDWLRQ 7KHVH GDWD
LQGLFDWH WKDW )R7) LV D KRVW IDFWRU UHTXLUHG IRU
76:9 UHSOLFDWLRQ LQ YLWUR DQG LQ YLYR SURYLGH DQ
H[SHULPHQWDO V\VWHP WKDW FRXOG EH XVHG WR
FRPSDUH PROHFXODU GHIHQVH PHFKDQLVPV LQ SODQW
LQVHFW DQG KXPDQ FHOOV DJDLQVW WKH VDPH
SDWKRJHQ 76:9 DQG FRXOG OHDG WR D EHWWHU
XQGHUVWDQGLQJ RI HYROXWLRQDU\ SURFHVVHV RI
DPELVHQVH 51$ YLUXVHV )LQDQFLDO 6XSSRUW &13T
&%$%(PEUDSD8Q%),1$7(&
Isolation of entomopathogenic
fungi and their pathogenicity
against the Chili Thrips,
Scirtothrips dorsalis
0LNXQWKDQ*0DQMXQDWKD0
'HSW $JULFXOWXUDO %LRORJ\ )DFXOW\ RI
$JULFXOWXUH 8QLYHUVLW\ RI -DIIQD -DIIQD 6UL
/DQND
'HSDUWPHQW RI (QWRPRORJ\ &ROOHJH RI
$JULFXOWXUH6KLPRJD.DUQDWDND,QGLD
JXQDPLNX#VLI\FRP
7KH &KLOL 7KULSV Scirtothrips dorsalis
7K\VDQRSWHUD 7KULSLGDH LV FRQVLGHUHG DV D
SRO\SKDJRXV LQVHFW SHVW FDXVLQJ VHYHUH XSZDUG
OHDI FXUO LQ FKLOL Capsicum annuum / 7KLV
GUHDGHG SHVW LV EHLQJ FRQWUROOHG E\ IUHTXHQW XVH
RI VHOHFWLYH DQG H[SHQVLYH V\VWHPLF LQVHFWLFLGHV
KRZHYHU UHVLVWDQFH GHYHORSHG LQ WKHVH LQVHFWV
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH OLPLWV WKH ORQJ WHUP DSSOLFDWLRQ DQG GHSHQGHQF\
RQ WKHVH FKHPLFDOV LQ QHDU IXWXUH %LRORJLFDO
FRQWURO LV D YLDEOH DOWHUQDWLYH VWUDWHJ\ WKDW FDQ EH
LQFRUSRUDWHG LQ WR WKH LQWHJUDWHG PDQDJHPHQW RI
WKULSV WR RYHUFRPH WKLV SUREOHP +RZHYHU D
VRXQG NQRZOHGJH RI WKH QDWXUDO HQHP\ FRPSOH[ LV
YHU\ HVVHQWLDO DV DQ RSWHG DOWHUQDWH FKRLFH WR
FKHPLFDOV $PRQJ WKH QDWXUDO HQHP\ FRPSOH[
SDWKRJHQV UHJXODWLQJ WKH SRSXODWLRQ RI S. dorsalis
KDYH QRW EHHQ H[WHQVLYHO\ VWXGLHG $GGHG WR WKLV
WKHUH DUH QR UHSRUWV DYDLODEOH RQ IXQJL LQIHFWLQJ S.
dorsalis $Q DWWHPSW ZDV PDGH WR LVRODWH
HQWRPRSDWKRJHQLF IXQJL IURP FKLOL ILHOGV DQG WR
HYDOXDWH WKHLU SDWKRJHQLFLW\ DJDLQVW S. dorsalis. $
URYLQJ VXUYH\ ZDV FRQGXFWHG GXULQJ  WR
FROOHFW VRLO DQG IROLDJH VDPSOHV IURP FKLOL ILHOGV
UHSUHVHQWLQJ WHQ DJURFOLPDWLF ]RQHV RI WKH
.DUQDWDND 6WDWH RI ,QGLD (QWRPRSDWKRJHQLF
IXQJL ZHUH LVRODWHG IURP VRLO XVLQJ D VRLO EDLW
PHWKRG =LPPHUPDQ *  Journal of Applied
Entomology  ± 3DUNHU %/ et al.
,Q 7RVSRYLUXVHV DQG WKULSV ISHS Acta
Horticulturae  ± DQG IURP LQIHFWHG
FDGDYHUV FROOHFWHG IURP FKLOL OHDYHV /DUYDH RI
Tribolium castaneum &ROHRSWHUD
7HQHEULRQLGDH DQG ZD[ PRWK Galleria melonella
/HSLGRSWHUD *DOOHULGDH ZHUH XVHG DV VRLO EDLWV
7KLUWHHQ IXQJDO LVRODWHV ZHUH UHFRYHUHG IURP VRLO
XVLQJ ODUYDH RI T. castaneum DQG G. melonella
+RZHYHU QRQH RI WKHP ZHUH DEOH WR LQIHFW RQ DQ\
VWDJHV RI S. dorsalis. 7KUHH IXQJL viz. Fusarium
VS LVRODWH *0 $56()  Neozygites
floridana DQG Penicillium VS ZHUH LVRODWHG IURP
GLVHDVHG FDGDYHUV RI ODUYDH RI S. dorsalis DQG
Fusarium semitectum $56()  IURP ODUYDH
RI S. dorsalis DFWLYH VWDJHV RI
Polyphagotarsonemus latus $FDULQD
7DUVRQHPLGDH DQG Q\PSKV DQG DGXOWV RI Aphis
gossypii +HPLSWHUD $SKLGLGDH IURP FKLOL
OHDYHV $ ORFDO LVRODWH RI Metarhizium anisopliae
ZDV DOVR IRXQG LQIHFWLYH WR DGXOWV RI S. dorsalis
DQG FDXVHG  SHU FHQW PRUWDOLW\ 7KH LVRODWLRQ RI
HQWRPRSDWKRJHQLF IXQJL IURP S. dorsalis DQG
Fusarium VSHFLHV IURP S. dorsalis, P. latus DQG A.
gossypii DUH QHZ UHFRUGV .RFK¶V SRVWXODWHV
FRQILUPHG WKH LQIHFWLYLW\ RI Fusarium LVRODWHV RQ
S. dorsalis DQG WKH SDWKRJHQLFLW\ VWXGLHV UHYHDOHG
WKDW F. semitectum DQG Fusarium VS LVRODWH
*0 FDXVHG  DQG  SHU FHQW PRUWDOLW\ RI
ODUYDH RI S. dorsalis UHVSHFWLYHO\ N. floridana
FDXVHG  SHU FHQW PRUWDOLW\ 7KHVH UHVXOWV VKRZ
WKH SRWHQWLDO XVH RI HQWRPRSDWKRJHQLF IXQJL LQ
FRQWUROOLQJ S. dorsalis. 7KH LGHQWLW\ RI WKH
Fusarium LVRODWHV ZDV FRQILUPHG E\ 'U ' 0
*HLVHU 3HQQV\OYDQLD 6WDWH 8QLYHUVLW\ DQG
Neozygites floridana E\ 'U5$+XPEHU RI
86'$$56() &ROOHFWLRQ RI (QWRPRSDWKRJHQLF
)XQJDO&XOWXUHV
Thysanoptera fauna of Shiraz and
vicinity
0LQDHL.$OLFKL0
3ODQW 3URWHFWLRQ 'HSDUWPHQW &ROOHJH RI
$JULFXOWXUH7HKUDQ8QLYHUVLW\.DUDM,UDQ
3ODQW 3URWHFWLRQ 'HSDUWPHQW &ROOHJH RI
$JULFXOWXUH6KLUD]8QLYHUVLW\,UDQ
NPLQDHL#XWDFLU
'XULQJ LQYHVWLJDWLRQV RQ WKH WK\VDQRSWHUDQ IDXQD
RI 6KLUD] )DUV SURYLQFH VRXWK ZHVW RI ,UDQ DQG
LWV YLFLQLW\ LQ ± IRUW\WZR VSHFLHV IURP
 IDPLOLHV DQG  JHQHUD ZHUH FROOHFWHG 7KH\ DUH
OLVWHG DFFRUGLQJ WR WKHLU IDPLOLHV DV IROORZV
)DPLO\ $GLKHWHURWKULSLGDH Holarthrothrips
josephi %KDWWL )DPLO\ $HRORWKULSLGDH
Aeolothrips collaris 3ULHVQHU Aeolothrips
intermedius %DJQDOO Aeolothrips tenuicornis
%DJQDOO Aeolothrips versicolor 8]HO Orothrips
priesneri 7LWVFKDFN Rhipidothrips gratiosus
8]HO )DPLO\ 0HODQWKULSLGDH Melanthrips fuscus
6XO]HU Melanthrips rivnayi 3ULHVQHU
Melanthrips separandus 3ULHVQHU )DPLO\
3KODHRWKULSLGDH Cephalothrips coxalis %DJQDOO
Compsothrips albosignatus 5HXWHU
Haplothrips aculeatus )DEULFLXV Haplothrips
flavitibiae :LOOLDPV Haplothrips niger 2VERUQ
Haplothrips reuteri .DUQ\ Haplothrips
subtilissimus +DOLGD\ Haplothrips tolerabilis
3ULHVQHU Haplothrips tritici .XUGMXPRY
Liothrips pragensis 8]HO Megathrips flavipes
5HXWHU Pseudocryptothrips meridionalis
3ULHVQHU )DPLO\ 7KULSLGDH Agrostothrips
meridionalis %DJQDOO Anaphothrips obscurus
0XOOHU Anaphothrips sudanensis 7U\ERP
Chirothrips kurdistanus =XU 6WUDVVHQ
Chirothrips pallidicornis 3ULHVQHU Frankliniella
intonsa 7U\ERP Frankliniella pallida 8]HO
Frankliniella tenuicornis 8]HO
Neohydatothrips tadzhicus 3HOLNDQ
Odontothrips confusus 3ULHVQHU Retithrips
syriacus 0D\HW Scirtothrips mangifera
3ULHVQHU Scolothrips latipenis 3ULHVQHU
Sitothrips arabicus 3ULHVQHU Tenothrips discolor
.DUQ\ Tenothrips frici 8]HO Thrips major
8]HO Thrips meridionalis 3ULHVQHU Thrips
minutssimus /LQQDHXV Thrips tabaci /LQGHPDQ
7KH VSHFLHV Aeolothrips versicolor Haplothrips
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH subtilissimus DQG Scolothrips latipenis DUH
SUHGDWRUV RI VPDOO DUWKURSRGV DQG VSLGHU PLWHV
UHVSHFWLYHO\ Compsothrips albosignatus
Megathrips flavipes DQG Pseudocryptothrips
meridionalis IHHG RQ IXQJDO VSRUHV 7KH RWKHU
VSHFLHV DUH FRQVLGHUHG SK\WRSKDJHV RU
SROOHQIHHGHUV 0LQDHL .  Thysanoptera
fauna of Shiraz and vicinity 0 6F 7KHVLV 6KLUD]
8QLYHUVLW\ 6KLUD] ,UDQ 0LQDHL . HW DO 
Iran Agircultural Rearch ±
Pest thrips in Iran: An introduction
0LQDHL.$]HPD\HVKIDUG3
3ODQW 3URWHFWLRQ 'HSDUWPHQW &ROOHJH RI
$JULFXOWXUH7HKUDQ8QLYHUVLW\.DUDM,UDQ
NPLQDHL#XWDFLU
$ERXW  WKULSV VSHFLHV IURP  IDPLOLHV DQG 
JHQHUD KDYH EHHQ UHFRUGHG LQ ,UDQ +RZHYHU
LQIRUPDWLRQ UHODWHG WR WKH VSHFLHV FRPSRVLWLRQ RI
WKULSV SRSXODWLRQV DQG WKH VLJQLILFDQFH RI VSHFLHV
DV SRWHQWLDO SK\WRSKDJHV RU FDUQLYRUHV KDV EHHQ
JLYHQ OHVV DWWHQWLRQ DQG PXFK RI WKH SXEOLVKHG
GDWD RQ KRVW SODQW UDQJHV RI WKULSV LV LQDFFXUDWH LQ
RXU FRXQWU\ $W SUHVHQW HLJKW VSHFLHV DUH
FRQVLGHUHG WR GDPDJH FXOWLYDWHG SODQWV LQ ,UDQ
Anaphothrips obscurus 0OOHU Drepanothrips
reuteri 8]HO Haplothrips tritici .XUGMXPRY
Pseudodendrothrips mori 1LZD Retithrips
syriacus 0D\HW Rubiothrips vitis 3ULHVQHU
Thrips flavus 6FKUDQN DQG T. tabaci /LQGHPDQ
)XUWKHUPRUH WKHUH DUH VRPH VXSHUILFLDO UHSRUWV
RQ WKULSV SHVWV Thrips tabaci LV WKH PRVW
GDPDJLQJ LQVHFW SHVW RI RQLRQV LQ ,UDQ 7KLV
VSHFLHV DQG ZKHDW WKULSV Haplothrips tritici DUH
WKH WZR WKDW JHW PRVW DWWHQWLRQ IURP ,UDQLDQ
HQWRPRORJLVWV GXH WR WKHLU HFRQRPLF LPSRUWDQFH
7KH SUHVHQFH RI WKH LQWURGXFHG WKULSV
Frankliniella occidentalis 3HUJDQGH KDV EHHQ
FRQILUPHG EXW WKHUH LV QR LQIRUPDWLRQ RQ LWV SHVW
VWDWXV DQG GLVWULEXWLRQ )RXU NQRZQ YHFWRU
VSHFLHV RI 7RVSRYLUXVHV DUH UHFRUGHG LQ ,UDQ
Frankliniella intonsa F. occidentalis, F. schultzei
DQG Thrips tabaci.Tomato spotted wilt virus
76:9 KDV EHHQ UHFRUGHG LQ ,UDQ DQG
WUDQVPLVVLRQ RI FLQHUDULD Senecio VS LVRODWH RI
76:9 KDV EHHQ FRQILUPHG E\ Thrips tabaci
5HFHQWO\ D QHZ Tospovirus VSHFLHV LQIHFWLQJ
WRPDWR QDPHO\ 7RPDWR IUXLW \HOORZ ULQJ YLUXV KDV
EHHQ UHFRUGHG LQ ,UDQ %KDWLL -6 HW DO 
Proc. Natnl. Symp. Frontier Areas Ent. Res 3S
± *KRWEL 7 HW DO  Plant Disease 
±
Anatomy and development of thrips
relative to Tospovirus acquisition
0RULW]*
0DUWLQ/XWKHU8QLYHUVLW\ +DOOH:LWWHQEHUJ
'HYHORSPHQWDO %LRORJ\ 'RPSODW]   +DOOH
*HUPDQ\
JHUDOGPRULW]#]RRORJLHXQLKDOOHGH
7RVSRYLUXVHV DUH QRZ UHFRUGHG IURP PRUH WKDQ
 SODQW VSHFLHV LQ RYHU  IDPLOLHV 7KHVH
YLUXVHV XVH RQO\ DERXW  WKULSV YHFWRUV WR PRYH
IURP RQH SODQW WR DQRWKHU 7KH WUDQVPLVVLRQ RI
WKH YLUXV E\ DGXOW WKULSV LV RQO\ VXFFHVVIXO LI WKH
ILUVW RU HDUO\ VHFRQG ODUYDO VWDJH DFTXLUHV WKH YLUXV
GXULQJ IHHGLQJ RQ LQIHFWHG SODQW WLVVXH :LMNDPS ,
et al.  Annals of Applied Biology 
± GHWHUPLQHG D PHGLDQ DFTXLVLWLRQ DFFHVV
SHULRG $$3 DQG SRLQWHG RXW WKDW WUDQVPLVVLRQ
DELOLW\ LQFUHDVHV ZLWK WKH OHQJWK RI WKH $$3 RQ
YLUXVLQIHFWHG PDWHULDO JLYHQ WR WKULSV ODUYDH RI
Frankliniella occidentalis 2Q WKH RWKHU KDQG
6DNXUDL 7 HW DO  ,Q 0DUXOOR 5 0RXQG /$
HGLWRUV Thrips and Tospoviruses: Proceedings of
the 7thInternational Symposium on
Thysanoptera ± &DQEHUUD $XVWUDOLDQ
1DWLRQDO ,QVHFW &ROOHFWLRQ GHVFULEH LQWUDVSHFLILF
YDULDWLRQ LQ WUDQVPLVVLRQ RI 76:9 IURP VHYHUDO
SRSXODWLRQV RI ZHVWHUQ IORZHU WKULSV LQ -DSDQ DQG
SRLQWHG RXW WKDW PDOHV WUDQVPLW 76:9 ZLWK
KLJKHU HIILFLHQFLHV WKDQ IHPDOHV 'HYHORSPHQWDO
VWXGLHV RI RQWRJHQHWLF VWDJHV RI WKULSV LQFOXGLQJ
WKHLU LQQHU PRUSKRORJ\ OHW WKHVH UHVXOWV DSSHDU LQ
D FRPSOHWHO\ QHZ OLJKW 0RULW] * HW DO 
Virus Research  ± 7KH VR FDOOHG VKRUW
JHUP EDQG LQ WKULSV VKRZV D
WRSGRZQVHJPHQWDWLRQ ZLWK D VXFFHVVLYH
VHJPHQW VSHFLILFDWLRQ 7DXW] ' 
Developmental Cell  ± 6KRUWO\ DIWHU
NDWDWUHSVLV WKH OREHG VDOLYDU\ JODQG PDWHULDO
DSSHDUV EHKLQG WKH EUDLQ ,Q WKH ILUVW ODUYDO VWDJH
WKH VPDOO WLPH IUDPH IRU YLUXV DFTXLVLWLRQ LV
GHWHUPLQHG ZKHQ WKH HSLWKHO FHOOV RI WKH PLG JXW
DQG WKH VDOLYDU\ JODQG FHOOV FRPH LQ WLJKW FRQWDFW
EHFDXVH WKH EUDLQ LV GLVSODFHG RXW RI WKH VPDOO
ODUYDO KHDG E\ ODUJH FLEDULDO PXVFOHV 9DULDEOH
DFTXLVLWLRQ UDWHV DUH WKH UHVXOW RI PRYHPHQWV RI
WKH EUDLQ DQG WKH JURZLQJ PLG JXW LQ VL]H DQG
OHQJWK $Q HIIHFWLYH YLUXV WUDQVIHU FHOO HQVHPEOH
H[LVWV RQO\ IRU D IHZ KRXUV 7KH UHSRVLWLRQ RI WKH
EUDLQ DQG WKH IRUPDWLRQ RI WKH RVFLOODWRU\ IOLJKW
PXVFOHV HQG WKH SRVVLELOLW\ WR DFTXLUH
WRVSRYLUXVHVGHILQLWHO\
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661




'HYHORSPHQWDO %LRORJ\ 'RPSODW]   +DOOH
*HUPDQ\
 &6,52 (QWRPRORJ\ 32 %R[  &DQEHUUD
$&7$XVWUDOLD
JHUDOGPRULW]#]RRORJLHXQLKDOOHGH
6LWXDWLRQ ,Q WKH ODVW GHFDGHV WKH LPSRUWDQFH RI
SHVW WKULSV KDV LQFUHDVHG FRQVLGHUDEO\ ZRUOGZLGH
7KHVH VSHFLHV DUH XVXDOO\ KLJKO\ DGDSWDEOH ZLWK D
ZHOO GHYHORSHG UHVLVWDQFH DJDLQVW FHUWDLQ
LQVHFWLFLGHV DQG ZLWK D WHQGHQF\ WR EH YHFWRUV RI
IXQJL EDFWHULD DQG YLUXVHV 6RPH RI WKHP DUH
LQYDVLYH DQG DUH QRWRULRXV IRU FDXVLQJ H[WHQVLYH
FURS GDPDJH 0RUVH &* +RGGOH 06 
Annual Review of Entomology  ± 7KHLU
LGHQWLILFDWLRQ LV LPSRUWDQW WR XQGHUVWDQG WKHLU
ELRORJ\ DQG WR HPSRZHU LQWHJUDWHG SHVW
PDQDJHPHQW VWUDWHJLHV +RZHYHU LW LV
TXHVWLRQDEOH KRZ HIIHFWLYH FXUUHQW WD[RQRPLF
PHWKRGV DQG UHVHDUFK DUH WR DGHTXDWHO\ VHUYH
WKHVH SUREOHPV DQG IXWXUH VFHQDULRV &ODVVLFDO
,GHQWLILFDWLRQ 7KH GHYHORSPHQW RI GLFKRWRPRXV
NH\V LV WLPH FRQVXPLQJ H[SHQVLYH WR SULQW RI
PRVW XVH WR SURIHVVLRQDO WD[RQRPLVWV ZLWK JRRG
UHIHUHQFH FROOHFWLRQV DQG OLEUDULHV DQG PRVWO\
IRFXV RQ VSHFLILF WKULSV WD[D RI ORFDO LQWHUHVW WKHLU
HIIHFWLYH PDUNHW QLFKH LV WKXV OLPLWHG ,Q FRQWUDVW
FRPSXWLQJ SRZHU LV QRZ LQH[SHQVLYH DQG
DYDLODEOH JOREDOO\ DQG ZH VKRXOG QRW LJQRUH WKLV
DYDLODELOLW\ &UDQVWRQ 36  Systematic
Entomology  ± 2QH UHFHQW GHYHORSPHQW
WKDW PDNHV GLFKRWRPRXV NH\V PRUH IXQFWLRQDO LV
WKH VRIWZDUH Phoenix )RU IXUWKHU LQIRUPDWLRQ
KWWSZZZOXFLGFHQWUDOFRP WKDW LQYROYHV
VFDQQLQJ D SULQWHG NH\ DQG WKHQ PDQLSXODWLQJ LW
HOHFWURQLFDOO\ 'LJLWDO ,GHQWLILFDWLRQ 6HYHUDO
FRPSXWHUL]HG LGHQWLILFDWLRQ DQG LQIRUPDWLRQ
V\VWHPV HVSHFLDOO\ IRU SHVW WKULSV DUH DYDLODEOH




YLHZ.H\'HWDLOVDVS["LG  7KHVH V\VWHPV
SURYLGH IXOO\ LOOXVWUDWHG DQG XVHUIULHQGO\ PHDQV
RI UHFRJQLVLQJ PRVW RI WKH WKULSV VSHFLHV WKDW KDYH
EHHQ UHFRUGHG DV SHVWV LQ YDULRXV SDUWV RI WKH
ZRUOG DQG PRUHRYHU WKH  YHUVLRQ SURYLGHV
LQIRUPDWLRQ DERXW DOO RI WKH UHFRJQLVHG IDPLOLHV RI
WKHVH LQVHFWV 7KHVH PXOWLYDULDWH FRPSXWHU NH\V
KDYH LPSRUWDQW DGYDQWDJHV DQG IHDWXUHV DQG
LQFOXGH D UDQJH RI LQIRUPDWLRQ RQ WKH KRVW SODQWV
GLVWULEXWLRQV DQG ERG\ VWUXFWXUH RI WKHVH WKULSV
)XUWKHUPRUH \RX FDQ XVH H[SHUW URXWHV FRPELQHG
ZLWK RULJLQDO FRPSXWHUL]HG FRORXU SLFWXUHV PRYLH
FOLSV DQG WKH SRVVLELOLW\ WR FRPSDUH WKH LGHQWLILHG
VSHFLHV ZLWK RWKHU VSHFLHV RI WKH NH\ 0ROHFXODU
,GHQWLILFDWLRQ 7KH ODWHVW WKULSV NH\ FRPELQHV DQ
LOOXVWUDWHG YLVXDO NH\ ZLWK PROHFXODU PHWKRGV
EDVHG RQ WKH ,765)/3 WHFKQLTXH DQG DOORZV WKH
LGHQWLILFDWLRQ RI DOO RQWRJHQHWLF VWDJHV LQFOXGLQJ
HJJV /LPLWDWLRQV DQG SUREOHPV RFFXU RQO\ LQ
VSHFLHV SDLUV RI UHFHQW RULJLQ 7DXW] ' 
Trends in Ecology and Evolution  ± IRU
H[DPSOH Frankliniella bispinosa DQG F. tritici





7KUHH DVSHFWV RI WKULSV ZLOO EH GLVFXVVHG WKHLU
FODVVLILFDWLRQ HYROXWLRQ DQG JHQHWLF GLYHUVLW\ 7KH
ORQJHVWDEOLVKHG FODVVLILFDWLRQ RI WKH LQVHFW 2UGHU
7K\VDQRSWHUD LV PRUSKRORJ\ EDVHG EXW LV QRW
GHULYHG IURP PRGHUQ SK\ORJHQHWLF FRQFHSWV 7KH
HPSKDVLV RQ VWUXFWXUDO DXWDSRPRUSKLHV UHVXOWV LQ
 RI WKH JHQHUD EHLQJ PRQRW\SLF DQG WKH
KLJKHU WD[D UHPDLQ SRRUO\ GHILQHG (YROXWLRQDU\
VWXGLHV RQ WKULSV XVLQJ PROHFXODU PHWKRGV DUH LQ
WKHLU LQIDQF\ EXW DUH VWDUWLQJ WR \LHOG LQWHUHVWLQJ
UHVXOWV WKDW DUH DW YDULDQFH ZLWK PRUSKRORJ\
0ROHFXODU PHWKRGV DUH DOVR EHLQJ XVHG WR
H[DPLQH WKH JHQHWLF GLYHUVLW\ ZLWKLQ DQG EHWZHHQ
WKULSV VSHFLHV DQG WR SURGXFH QHZ V\VWHPV IRU
URXWLQHLGHQWLILFDWLRQRIVRPHWD[D





7KLV WDON ZLOO H[DPLQH WKH LQWHUUHODWLRQVKLSV
EHWZHHQ WKH WKUHH HOHPHQWV LQYROYHG LQ WKLV FURS
SURWHFWLRQ WULDQJOH HPSKDVL]LQJ WKH GHSHQGHQFH
RI WRVSRYLUXVHV RQ WKULSV GHVSLWH OHVV WKDQ  RI
WKH  NQRZQ WKULSV VSHFLHV EHLQJ UHFRUGHG DV
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH YHFWRUV +RZHYHU WKH PHPEHUV RI HDFK RI WKH
WKUHH HOHPHQWV DUH UHPDUNDEO\ YDULDEOH ZLWKLQ
DQG EHWZHHQ SRSXODWLRQV WKXV PDNLQJ
LQYHVWLJDWLRQV XQXVXDOO\ FRPSOH[ 7KH
LQWHUUHODWLRQVKLSV EHWZHHQ WKH WKUHH W\SHV RI
ELRORJLVWV LQYROYHG LQ VXFK VWXGLHV ZLOO WKHUHIRUH
EH FRQVLGHUHG DQG WKH HIIHFWLYHQHVV RI WKHLU
FROODERUDWLYH UHVHDUFK HIIRUWV )LQDOO\
FRQVLGHUDWLRQ ZLOO EH JLYHQ WR KRZ ZH FDQ
LQYHVWLJDWH FROODERUDWLYHO\ WKH RULJLQV DQG
WUDMHFWRU\ RI WKLV KRUWLFXOWXUDO HTXLYDOHQW RI WKH
$,'6HSLGHPLF
A bunyaviral-type virus with
unusual genome structure is
associated with the ringspot disease
of European mountain ash (Sorbus
aucuparia L.)
0XHKOEDFK +3 0LHONH 1 %HQWKDFN :
6FKODWHUPXQG1
8QLYHUVLW\ RI +DPEXUJ %LRFHQWUH .OHLQ )ORWWEHN
DQG %RWDQLFDO *DUGHQ 2KQKRUVWVWUDVVH 
'+DPEXUJ*HUPDQ\
PXHKOEDFK#ERWDQLNXQLKDPEXUJGH
(XURSHDQ PRXQWDLQ DVK WUHHV Sorbus aucuparia
/ VXIIHU IURP D ZLGHVSUHDG GLVHDVH ZKLFK LV
FKDUDFWHUL]HG E\ ULQJVSRW DQG PRWWOLQJ V\PSWRPV
RQ OHDYHV DQG E\ D JUDGXDO GHFD\ LQ JHQHUDO :H
FRXOG LVRODWH GRXEOH VWUDQGHG 51$ GV51$ IURP
V\PSWRPDWLF WLVVXH ZKLFK LV LQGLFDWLYH RI YLUDO
LQIHFWLRQ &ORQLQJ DQG VHTXHQFLQJ RI SXWDWLYH YLUDO
51$V DOORZHG WKH FKDUDFWHUL]DWLRQ RI D QHZ YLUXV
DVVRFLDWHG ZLWK WKH PRXQWDLQ DVK GLVHDVH
%HQWKDFN et al  Archives of Virology 
± )UDFWLRQV RI GV51$ ZHUH H[WUDFWHG E\
FROXPQ FKURPDWRJUDSK\ $ SDWWHUQ RI IRXU GV51$
EDQGV RI DSSUR[LPDWHO\  NE  NE  NE DQG
 NE UHVSHFWLYHO\ ZDV IRXQG LQ OHDI VDPSOHV RI
V\PSWRPDWLF PRXQWDLQ DVK WUHHV IURP YDULRXV
VLWHV LQ *HUPDQ\ 1R GV51$ ZDV GHWHFWHG LQ
DV\PSWRPDWLF WUHHV %\ UDQGRP SULPHG UHYHUVH
WUDQVFULSWLRQ '233&5 GHJHQHUDWH
ROLJRQXFOHRWLGH SULPHG 3&5 FORQLQJ DQG
VHTXHQFLQJ GV51$VSHFLILF F'1$ IUDJPHQWV
ZHUH REWDLQHG 8VLQJ ᓉ5$&( DQDO\VHV UDSLG
DPSOLILFDWLRQ RI F'1$ HQGV PRGLILHG E\ ELRWLQ
ODEHOOLQJ DQG PDJQHWLF VHSDUDWLRQ ORQJHU F'1$V
FRXOG EH HQULFKHG :LWK RXU FORQLQJ VWUDWHJ\ D
F'1$ RI  NE LQ OHQJWK ZDV REWDLQHG ILUVW 7KH
FRUUHVSRQGLQJ 51$ KDUERXUV RQH 25) ZLWK
KRPRORJ\ WR WKH 51$ GHSHQGHQW 51$ SRO\PHUDVH
5G53 RI PHPEHUV RI WKH IDPLO\ %XQ\DYLULGDH ,W
VKRZV DOO FRQVHUYHG VHTXHQFH PRWLIV RI WKH
EXQ\DYLUDO 5G53 DQG DOVR WKH W\SLFDO WHUPLQXV
VHTXHQFHV DW LWV ᓉ DQG ᓉHQG 3ULPHUV GHULYHG
IURP WKH WHUPLQXV VHTXHQFHV DOORZHG WKH
VXEVHTXHQW LGHQWLILFDWLRQ RI WKUHH IXUWKHU 51$V RI
  DQG  NE 7KH FRUUHVSRQGLQJ 25)V
HQFRGH D SXWDWLYH JO\FRSURWHLQ SUHFXUVRU D
SXWDWLYH QXFOHRFDSVLG SURWHLQ DQG D SURWHLQ RI
XQNQRZQ IXQFWLRQ ,Q VLWX K\EULGL]DWLRQ VWXGLHV
XVLQJ GLJR[LJHQLQ ODEHOOHG ULERSUREHV IRU WKH YLUDO
51$  DQG 51$  VKRZHG D VFDWWHUHG SDWWHUQ RI
YLUXV DFFXPXODWLRQ LQ WKH PHVRSK\OO RI PRXQWDLQ
DVK OHDYHV 7KH GV51$ SDWWHUQ WKH VHTXHQFH
LQIRUPDWLRQ DQG WKH SUHVHQW LPDJH RI WKH YLUDO
JHQRPH RUJDQLVDWLRQ VWURQJO\ LQGLFDWH WKDW D QHZ
SODQW 51$ YLUXV ZLWK VRPH VLPLODULW\ WR
%XQ\DYLULGDH LV DVVRFLDWHG ZLWK WKH PRXQWDLQ DVK
ULQJVSRWGLVHDVH%HQWKDFN:HWDO
Environmental factors affecting
Tomato spotted wilt virus (TSWV)
symptom expression
0XOOLV6&VLQRV$*LWDLWLV5
'HSDUWPHQW RI 3ODQW 3DWKRORJ\ 8QLYHUVLW\ RI
*HRUJLD32%R[7LIWRQ*$
VZPXOOLV#XJDHGX
0DQ\ HQYLURQPHQWDO IDFWRUV SOD\ D YLWDO UROH LQ
WKH H[SUHVVLRQ RI WKH Tomato spotted wilt virus
76:9 GLVHDVH 7HPSHUDWXUH UDLQIDOO VRLO W\SHV
IDUPVFDSH DQG WKULSV SRSXODWLRQ GHQVLW\ DUH
IDFWRUV WKDW KDYH EHHQ VKRZQ WR KDYH DQ LPSDFW
RQ WKH H[SUHVVLRQ RI 76:9 V\PSWRPV :KLOH
PDQ\ SODQWV FDQ UHPDLQ QRQV\PSWRPDWLF
GLVHDVH H[SUHVVLRQ LV WKH GHYDVWDWLQJ DVSHFW RI
76:9 LQIHFWLRQV 7KH GHJUHH DQG VHYHULW\ RI WKH
V\PSWRP H[SUHVVLRQ LV D FRPSOH[ VHW RI HYHQWV
DQG IDFWRUV WKDW LQFOXGH WKH VSHFLHV RI SODQW SODQW
DJH SODQW FRQGLWLRQ YLUDO VWUDLQ DQG
HQYLURQPHQWDO FRQGLWLRQV 2YHU D WKUHH \HDU
SHULRG WKH WLPLQJ RI 76:9 LQIHFWLRQV DQG
V\PSWRP H[SUHVVLRQ LQ WREDFFR SODQWV ZHUH
FRUUHODWHG ZLWK WKH RYHUO\LQJ HQYLURQPHQWDO
IDFWRUV DIIHFWLQJ H[SUHVVLRQ RI WKH GLVHDVH 7HVW
SORWV ZHUH REVHUYHG IRU D P\ULDG RI V\PSWRPV
WKDW UDQJHG IURP VLQJOH ORFDO OHVLRQV WR SODQW
GHVLFFDWLRQ GXH WR 76:9 '$6(/,6$ ZDV XVHG WR
GHWHUPLQH WKH SUHVHQFH 76:9 LQIHFWLRQ DQG DQ\
V\PSWRPV WKDW ZHUH SUHVHQW ZHUH GRFXPHQWHG IRU
VHYHULW\ W\SH DQG ORFDWLRQ 5DLQIDOO WHPSHUDWXUH
VRLO W\SHV IDUPVFDSH OD\RXW DQG WKULSV GHQVLW\
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH ZHUH HYDOXDWHG IRU UHODWLRQ WR GLVHDVH H[SUHVVLRQ
$OWKRXJK VRPH RI WKHVH IDFWRUV DUH GLUHFWO\ UHODWHG
WR WKH DELOLW\ RI WKULSV WR WUDQVPLW 76:9 WR
VXVFHSWLEOH SODQWV WKLV VWXG\ FRQFHQWUDWHG RQ KRZ
WKHVH FRQGLWLRQV DIIHFWHG 76:9 GLVHDVH
H[SUHVVLRQ
Complete sequence of the
glycoprotein genes of four
tospovirus species belonging to the
American cluster
1DJDWD 7 /RYDWR )$ &DUYDOKR .5 6RGU 5$
,QRXH1DJDWD$.ÈYLOD$&5HVHQGH52
&LrQFLDV *HQ{PLFDV H %LRWHFQRORJLD
8QLYHUVLGDGH &DWyOLFD GH %UDVtOLD ') %UD]LO
&LrQFLDV %LROyJLFDV 8QLYHUVLGDGH &DWyOLFD GH
%UDVtOLD')%UD]LO
'HSW %LRO &HO 8QLYHUVLGDGH &DWyOLFD GH
%UDVtOLD')%UD]LO
(PSUHVD %UDVLOHLUD GH 3HVTXLVD $JURSHFXiULD
+RUWDOLoDV%UDVtOLD')%UD]LO
UUHVHQGH#XQEEU
6HYHUDO WRVSRYLUXV VSHFLHV DUH RIWHQ IRXQG LQ
%UD]LO FDXVLQJ VHYHUH HFRQRPLF ORVVHV LQ
KRUWLFXOWXUDO DQG RUQDPHQWDO FURSV 7KHLU 1 JHQHV
DUH IXOO\ VHTXHQFHG KRZHYHU VRPH LPSRUWDQW
JHQHV DV WKH JO\FRSURWHLQ SUHFXUVRU * DUH VWLOO WR
EH FKDUDFWHUL]HG 'XH WR LWV HVVHQWLDO UROHV LQ WKH
YLUXVYHFWRU LQWHUDFWLRQ WKH * JHQH RI Tomato
chlorotic spot virus 7&69 Groundnut ringspot
virus *569 =XFFKLQL OHWKDO FKORURVLV YLUXV
=/&9 DQG &KU\VDQWKHPXP VWHP QHFURVLV YLUXV
&619 ZHUH FORQHG DQG VHTXHQFHG
$SSUR[LPDWHO\  RI WKH JHQRPLF VHJPHQW RI
WKH 051$  .ESV RI DOO WKH IRXU VSHFLHV ZDV
DPSOLILHG E\ 573&5 XVLQJ VSHFLILF DQG
GHJHQHUDWHG SULPHUV DQG FORQHG LQ WKH SODVPLG
YHFWRU S&5 ,QYLWURJHQ 7&69 DQG *569
VKDUHG  LGHQWLW\ ZKLOH ZLWK 7RPDWR VSRWWHG
ZLOW YLUXV 76:9 LGHQWLW\ ZHUH  DQG 
UHVSHFWLYHO\ 7KH * VHTXHQFH RI =/&9 KDG WKH
KLJKHVW LGHQWLW\ RI  ZLWK &619 DQG  ZLWK
76:9 ZKLOH &619 ZDV FORVHO\ UHODWHG WR 76:9
VKDULQJ  LGHQWLW\ 3K\ORJHQLF DQDO\VLV RI WKH
JO\FRSURWHLQ JHQHV FRUURERUDWHG WKH FORVH
UHODWLRQVKLS DPRQJ WKH WRVSRYLUXVHV EHORQJLQJ WR
WKH $PHULFDQ FOXVWHU 7KH SDUDPHWHUV RQ
WRVSRYLUXV WD[RQRPLF FODVVLILFDWLRQ DUH GLVFXVVHG
)LQDQFLDO 6XSSRUW &13T &%$% (PEUDSD 8Q%
8&%),1$7(&
Epidemiology of Tospoviruses in
South and Southeast Asia: Current
status and future prospects
1DLGX 5$ $GNLQV 6 5DYL .6 &KLHPVRPEDW
3 -DLQ 5. 6DYLWKUL +6 *DMDQDQGDQD 2
0XQL\DSSD95LOH\'-




.DVHWVDUW 8QLYHUVLW\ .DPSKDHQJ 6DHQ &DPSXV
1DNRUQ 3DWKRP  7KDLODQG ,QGLDQ
$JULFXOWXUDO 5HVHDUFK ,QVWLWXWH 1HZ 'HOKL
,QGLD
,QGLDQ ,QVWLWXWH RI 6FLHQFH %DQJDORUH  
,QGLD
1DWLRQDO &HQWHU IRU *HQHWLF (QJLQHHULQJ DQG
%LRWHFKQRORJ\3DWKXPWKDQL7KDLODQG
8QLYHUVLW\ RI $JULFXOWXUDO 6FLHQFHV +HEEDO
&DPSXV%DQJDORUH,QGLD
7KH 8QLYHUVLW\ RI *HRUJLD &RDVWDO 3ODLQ
([SHULPHQW6WDWLRQ7LIWRQ*$86$
QDLGX#ZVXHGX
$W OHDVW VHYHQ RI WKH IRXUWHHQ HVWDEOLVKHG
WRVSRYLUXVHV RFFXU LQ 6RXWK DQG 6RXWKHDVW $VLD
6	6($ Peanut bud necrosis virus 3%19
Peanut yellow spot virus 3<69 DQG
Watermelon bud necrosis virus :%19 ZHUH
UHSRUWHG IURP ,QGLD $PRQJ WKHP 3%19 DQG
:%19 EHORQJ WR VHURJURXS ,9 DQG 3<69 EHORQJ
WR VHURJURXS 9 7KH RFFXUUHQFH RI Iris yellow spot
virus ,<69 KDV UHFHQWO\ EHHQ UHSRUWHG LQ RQLRQ
IRU WKH ILUVW WLPH IURP ,QGLD 6WXGLHV RQ WKH
HSLGHPLRORJ\ RI 3%19 KDYH LQGLFDWHG WKDW WKH
YLUXV KDV D EURDG JHRJUDSKLF UDQJH DQG LQIHFWV
VHYHUDO HFRQRPLFDOO\ LPSRUWDQW FURSV LQ WKH
IDPLO\ /HJXPLQRFHDH DQG 6RODQDFHDH ,Q DGGLWLRQ
RWKHU FURSV OLNH FRWWRQ DQG VHVDPH DQG VHYHUDO
ZHHG VSHFLHV ZHUH IRXQG WR EH QDWXUDOO\ LQIHFWHG
ZLWK 3%19 6HURORJ\ DQG FRPSDUDWLYH DQDO\VLV RI
QXFOHRFDSVLG JHQH VHTXHQFH RI 3%19 LVRODWHV
IURP GLIIHUHQW KRVW SODQWV UHYHDOHG WKDW WKH\ DUH
FORVHO\ UHODWHG 7KH KRVW UDQJH RI :%19 DSSHDUV
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH WR EH UHVWULFWHG WR PHPEHUV RI WKH IDPLO\
&XFXUELWDFHDH 7KH KRVW UDQJH RI 3<69 LV QRW \HW
GHWHUPLQHG 3%19 DQG :%19 ZHUH UHSRUWHG WR
EH YHFWRUHG E\ Thrips palmi. Scritothrips dorsalis
ZDV VKRZQ WR EH WKH SULQFLSDO YHFWRU RI 3<69 7KH
SUHVHQFH RI Thrips tabaci LQ ,QGLD WKH PDLQ
YHFWRU RI ,<69 LQIHFWLQJ RQLRQ LQ RWKHU FRXQWULHV
LV\HWWREHNQRZQ
3%19 Watermelon silver mottle virus :609
Melon yellow spot virus DQG LVRODWHV UHODWHG WR
Capsicum chlorosis virus &D&9 DOO EHORQJLQJ WR
VHURJURXS ,9 KDYH EHHQ GRFXPHQWHG LQ 7KDLODQG
5HFHQW VWXGLHV EDVHG RQ VHURORJ\ DQG QXFOHRWLGH
VHTXHQFH DQDO\VHV RI WKH QXFOHRFDSVLG JHQH KDYH
VKRZQ WKDW :609 DQG 0<69 DQG WRVSRYLUXV
LVRODWHV UHODWHG WR &D&9 LQIHFW VHYHUDO
HFRQRPLFDOO\ LPSRUWDQW FURSV LQ WKH IDPLO\
6RODQDFHDH DQG /HJXPLQRFHDH %HVLGHV 3%19
WRVSRYLUXV LVRODWHV UHODWHG WR &D&9 ZHUH IRXQG LQ
SHDQXWV $OWKRXJK T. palmi ZDV REVHUYHG
SUHGRPLQDQWO\ LQ FXFXUELWV DQG S. dorsalis ZDV
IRXQG WR EH GRPLQDQW LQ SHDQXWV WKHLU DELOLW\ WR
WUDQVPLW WKHVH WRVSRYLUXVHV KDV QRW EHHQ VWXGLHG
5HFHQWO\ Ceratothrips claratris KDV EHHQ
UHSRUWHG DV D FRPSHWHQW YHFWRU RI D WRVSRYLUXV
FORVHO\ UHODWHG WR &D&9 Frankliniella occidentalis
:HVWHUQ )ORZHU 7KULSV WKH SULQFLSDO YHFWRU RI
PDQ\ WRVSRYLUXVHV LQ GLIIHUHQW FRXQWULHV DURXQG
WKH ZRUOG KDV QRW \HW EHHQ UHFRUGHG LQ 6	6($
7KH RFFXUUHQFH RI ,<69 LQ ,QGLD DQG LVRODWHV RI
&D&9 LQ 7KDLODQG PD\ VXJJHVW WKH H[SDQVLRQ RI
WRVSRYLUXVHV WR QHZ JHRJUDSKLF UHJLRQV SHUKDSV
GXH WR FKDQJHV LQ DJULFXOWXUDO SUDFWLFHV DQG
VKLIWLQJ FURSSLQJ SDWWHUQV DQG LQWHUQDWLRQDO WUDGH
DQG FRPPHUFH &RQVHTXHQWO\ LPSURYHG
NQRZOHGJH RI WRVSRYLUXV GLYHUVLW\ DQG
WRVSRYLUXVYHFWRU WKULSV VSHFLHV LQWHUDFWLRQV LV D
QHFHVVDU\ SUHFXUVRU IRU WKH GHSOR\PHQW RI
FRPSUHKHQVLYH LQWHJUDWHG GLVHDVH PDQDJHPHQW
VWUDWHJLHV WR PLWLJDWH ORVVHV FDXVHG E\ GLIIHUHQW
WRVSRYLUXVHVLQ6	6($
Life history traits and nucleotide
sequences of mt-DNA of
thelytokous and arrhenotokous
races of Thrips nigropilosus Uzel
1DNDR60XUDML0
/DE RI /DQGVFDSH (QWRPRORJ\ )DFXOW\ RI
6\VWHPV (QJLQHHULQJ :DND\DPD 8QLYHUVLW\
6DNDHGDQL:DND\DPD-DSDQ
/DE RI ,QVHFW 0ROHFXODU (YROXWLRQ 1DWLRQDO
,QVWLWXWH RI $JURELRORJLFDO 6FLHQFHV 7VXNXED
,EDUDNL-DSDQ
QDNDR#V\VZDND\DPDXDFMS
Thrips nigropilosus LV D SHVW RI FKU\VDQWKHPXP
LQ -DSDQ DQG WKH IHPDOHV H[KLELW ZLQJ
SRO\PRUSKLVP ,W LV NQRZQ WKDW PRGH RI
UHSURGXFWLRQ DQG FULWLFDO GD\OHQJWKV IRU LQGXFWLRQ
RI UHSURGXFWLYH GLDSDXVH DQG EUDFK\SWHU
SURGXFWLRQ LQ IHPDOHV VKRZ JHRJUDSKLFDO
YDULDWLRQV 1DNDR 6 et al  Environmental
Systems Research  ± 1DNDR 6 <DEX 6
 Japanese Journal of Entomology  ±
3UHYDOHQW PRGH RI UHSURGXFWLRQ RI WKH ZLOG
SRSXODWLRQV RI T. nigropilosus ZDV H[DPLQHG LQ
:DNNDQDL FLW\ +RNNDLGR ,VODQG -DSDQ
)XUWKHUPRUH SKRWRWKHUPDO UHVSRQVHV
UHSURGXFWLYH VFKHGXOH IHFXQGLW\ DQG SDUWLDO
QXFOHRWLGH VHTXHQFHV RI PLWRFKRQGULDO '1$ ZHUH
FRPSDUHG EHWZHHQ WKHO\WRNRXV DQG
DUUKHQRWRNRXV UDFHV 3HUFHQWDJHV RI WKHO\WRNRXV
WKULSV ZHUH ± LQ WKH ZLOG SRSXODWLRQ
6LJQLILFDQW GLIIHUHQFHV EHWZHHQ WKHO\WRNRXV DQG
DUUKHQRWRNRXV UDFHV ZHUH QRW REVHUYHG LQ WKH
GXUDWLRQ RI SUHRYDULDO PDWXUDWLRQ DQG
RYLSRVLWLRQ SHULRGV DW & DQG /' FRQGLWLRQ
7KH PHDQ QXPEHUV RI HJJV GHSRVLWHG E\
WKHO\WRNRXV DQG DUUKHQRWRNRXV IHPDOHV ZHUH
FD DQG FD DW WKH VDPH FRQGLWLRQ
UHVSHFWLYHO\ DQG WKH KDWFKDELOLWHV ZHUH QRW
GLIIHUHQW IURP HDFK RWKHU $W & WKH FULWLFDO
GD\OHQJWK IRU WKH SURGXFWLRQ RI WKH EUDFK\SWHUV
DQG WKH LQGXFWLRQ RI WKH UHSURGXFWLYH GLDSDXVH RI
WKHO\WRNRXV IHPDOHV ZDV ±K DQG WKDW RI
DUUKHQRWRNRXV RQHV ZDV ±K (YHQ XQGHU
VKRUWGD\OHQJWK WKH KLJKHU WHPSHUDWXUHV
LQKLELWHG WKH GHYHORSPHQW RI WKH EUDFK\SWHUV DQG
WKH LQGXFWLRQ RI WKH GLDSDXVH LQ WKHO\WRNRXV DQG
DUUKHQRWRNRXV IHPDOHV 7KH PROHFXODU
SK\ORJHQHWLF WUHH RI WKH &2 , QXFOHRWLGH
VHTXHQFHV UHYHDOHG WKDW T. nigropilosus DUH
GLYLGHG LQWR WZR FOXVWHUV ZKLFK FRQVLVW ZLWK WKH
WKHO\WRNRXV UDFH DQG WKH DUUKHQRWRNRXV RQHV
7KLV UHVXOW ZDV FRQVLVWHQW ZLWK WKHLU HVWHUDVH
]\PRJUDPV 1DNDR 6 <DEX 6  Japanese
Journal of Applied Entomology and Zoology 
± $ SUHYLRXV VWXG\ 1DNDR 6 <DEX 6 
Japanese Journal of Entomology  ± KDG
UHYHDOHG WKDW WKH DUUKHQRWRNRXV SRSXODWLRQ RI
:DNNDQDL FLW\ KDV D GRPLQDQW VKRUWZLQJ JHQH
LQGXFLQJ EUDFK\SWHUV LQ IHPDOHV LUUHVSHFWLYH RI
GD\ OHQJWK DQG WHPSHUDWXUH 7KXV WKH
WKHO\WRNRXV UDFH VHHPV WR EH GHULYHG IURP DQ
DUUKHQRWRNRXV IHPDOH ODFNLQJ WKH GRPLQDQW JHQH
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH LQ WKH FROGHU FOLPDWLF SHULRGV RU DW D OLWWOH QRUWK
IURPWKHQRUWKHUQHGJHRI+RNNDLGR,VODQG
Reproductive biology of Thrips
tabaci from New York onion fields
1DXOW%$
'HSDUWPHQW RI (QWRPRORJ\ &RUQHOO 8QLYHUVLW\
1HZ <RUN 6WDWH $JULFXOWXUDO ([SHULPHQW 6WDWLRQ
*HQHYD1<86$
EDQ#FRUQHOOHGX
.QRZOHGJH RI D SHVW¶V UHSURGXFWLYH ELRORJ\ LV
LPSRUWDQW IRU GHYHORSLQJ HIIHFWLYH PDQDJHPHQW
VWUDWHJLHV 2QLRQ WKULSV Thrips tabaci /LQGHPDQ
LV D VHULRXV SHVW RI VHYHUDO ILHOG DQG YHJHWDEOH
FURSV DQG GDPDJLQJ SRSXODWLRQV FDQ HVFDODWH
TXLFNO\ LI QRW FRQWUROOHG Thrips tabaci FDQ
UHSURGXFH VH[XDOO\ EXW WKH PRVW FRPPRQ PRGH
RI UHSURGXFWLRQ LV WKHO\WRN\ D W\SH RI
SDUWKHQRJHQHVLV LQ ZKLFK XQIHUWLOL]HG HJJV
GHYHORS LQWR IHPDOHV +RZHYHU T. tabaci
SRSXODWLRQV KDYH EHHQ UHSRUWHG WR UHSURGXFH YLD
DUUKHQRWRN\ .HQGDOO '0 &DSLQHUD -/ 
Southwestern Entomologist  ± D W\SH RI
SDUWKHQRJHQHVLV LQ ZKLFK XQIHUWLOL]HG HJJV
GHYHORS LQWR PDOHV 'HXWHURWRN\ D WKLUG W\SH RI
SDUWKHQRJHQHVLV FKDUDFWHUL]HG E\ XQIHUWLOL]HG
HJJV GHYHORSLQJ LQWR HLWKHU PDOHV RU IHPDOHV KDV
EHHQ GRFXPHQWHG LQ WKH WKULSV VSHFLHV
Apterothrips apteris 0RXQG /  ,Q
&DPHURQ ($ HW DO HGLWRUV Proceedings of the
1991 Conference on Thrips (Thysanoptera):
Insect and Disease Considerations in Sugar
Maple Management ± EXW QRW LQ T. tabaci
0DOH RQLRQ WKULSV DUH IUHTXHQWO\ HQFRXQWHUHG LQ
1HZ <RUN DQG 2QWDULR RQLRQ ILHOGV
0DF,QW\UH$OOHQ -.  Population
dynamics, insecticide resistance and
management of onion thrips, Thrips tabaci
Lindeman, in southwestern Ontario 3K'
GLVVHUWDWLRQ 8QLYHUVLW\ RI *XHOSK *XHOSK
2QWDULR $OWKRXJK DUUKHQRWRN\ LV DVVXPHG WR EH
WKH SULQFLSDO PRGH RI UHSURGXFWLRQ LQ WKHVH
SRSXODWLRQV LW KDV QRW EHHQ HPSLULFDOO\
GLIIHUHQWLDWHG IURP GHXWHURWRN\ 7R LGHQWLI\ WKH
PRGH RU PRGHV RI UHSURGXFWLRQ E\ T. tabaci
SRSXODWLRQV LQ 1HZ <RUN WKH SURJHQ\ RI YLUJLQ
IHPDOHV IURP WKHVH ILHOGV KDG WR EH LGHQWLILHG ,Q
± SURJHQ\ RI YLUJLQ IHPDOHV RULJLQDWLQJ
IURP  FRPPHUFLDO RQLRQ ILHOGV ZHUH LGHQWLILHG
$ERXW KDOI RI WKH SRSXODWLRQV ZHUH VWULFWO\
WKHO\WRNRXV Q  ZKHUHDV WKH RWKHU KDOI
LQFOXGHG D FRPELQDWLRQ RI WKHO\WRNRXV
DUUKHQRWRNRXV DQG GHXWHURWRNRXV LQGLYLGXDOV
Q  7KH IDFWRUV UHVSRQVLEOH IRU WULJJHULQJ
WKH SURGXFWLRQ RI PDOHV LV QRW NQRZQ EXW KDV
EHHQ K\SRWKHVL]HG WR RFFXU ZKHQ WHPSHUDWXUH
LQFUHDVHV 0RULW] *  ,Q /HZLV 7 HGLWRU
Thrips as Crop Pests,  ± &$%
,QWHUQDWLRQDO &DPEULGJH 8QLYHUVLW\ 3UHVV RU
ZKHQ SRSXODWLRQV GHYHORS UHVLVWDQFH WR
LQVHFWLFLGHV .HQGDOO DQG &DSLQHUD  1HLWKHU
K\SRWKHVLV KDV EHHQ H[DPLQHG ,Q ±
WKH OHYHO RI VXVFHSWLELOLW\ RI T. tabaci SRSXODWLRQV
WR VHYHUDO FRPPRQO\ XVHG LQVHFWLFLGHV ZDV
FKDUDFWHUL]HG XVLQJ D ODERUDWRU\ ELRDVVD\ 6KHOWRQ
$0 et al  Journal of Economic Entomology
 ± &RQFXUUHQWO\ WKH PRGHV RI
UHSURGXFWLRQ E\ WKH T. tabaci SRSXODWLRQV ZHUH
LGHQWLILHG DQG D FRUUHODWLRQ EHWZHHQ UHVLVWDQFH
DQG UHSURGXFWLYH PRGH H[DPLQHG 7KHUH ZDV QR
UHODWLRQVKLS EHWZHHQ VXVFHSWLELOLW\ WR LQVHFWLFLGHV
DQG D SDUWLFXODU PRGH RI UHSURGXFWLRQ 7KH HIIHFW
RI WHPSHUDWXUH RQ SURGXFWLRQ RI PDOHV DOVR ZDV
H[DPLQHG $ VLQJOH SRSXODWLRQ IURP ZHVWHUQ 1HZ
<RUN ZDV VHSDUDWHG LQWR WKUHH VXESRSXODWLRQV
HDFK RI ZKLFK ZDV PDLQWDLQHG DW   RU  )
IRU WKUHH FRQVHFXWLYH JHQHUDWLRQV 2QO\ IHPDOHV
ZHUH SURGXFHG LQGLFDWLQJ WKDW KLJK WHPSHUDWXUH
DORQH LV QRW UHVSRQVLEOH IRU SURGXFWLRQ RI PDOHV
2WKHU IDFWRUV WKDW PD\ DIIHFW WKH PRGH RI
UHSURGXFWLRQ LQ Thrips tabaci SRSXODWLRQV DUH
GLVFXVVHG
Genetic structure of TSWV isolates
collected from epidemics in North
Carolina (2002) and California
(2003)
1HZ 6/ $EDG -$ &DUERQH , .HQQHG\ **
7VRPSDQD00R\HU-:
'HSDUWPHQW RI 3ODQW 3DWKRORJ\ 1RUWK &DUROLQD
6WDWH8QLYHUVLW\5DOHLJK1&
&HQWHU IRU ,QWHJUDWHG )XQJDO 5HVHDUFK
'HSDUWPHQW RI 3ODQW 3DWKRORJ\ 1RUWK &DUROLQD
6WDWH8QLYHUVLW\5DOHLJK1&
'HSDUWPHQW RI (QWRPRORJ\ 1RUWK &DUROLQD 6WDWH
8QLYHUVLW\5DOHLJK1&
'HSDUWPHQW RI %LRORJ\ 8QLYHUVLW\ RI 1RUWK
&DUROLQD&KDSHO+LOO1&
MDPHVBPR\HU#QFVXHGX
Tomato spotted wilt virus 76:9 KDV EHHQ
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH NQRZQ WR FDXVH ZLGH VSUHDG HSLGHPLFV LQ D
QXPEHU RI FURSV ZLWK LQFUHDVHG IUHTXHQF\ ,Q
DGGLWLRQ WKHUH LV FRQVWDQW JHRJUDSKLF H[SDQVLRQ
RI WKH YLUXV ,Q WKLV VWXG\ ZH FRPSDUH DQG
FKDUDFWHUL]H WKH JHQHWLF VWUXFWXUH RI LQIHFWHG
LVRODWHV REWDLQHG LQ HSLGHPLFV RI 1RUWK &DUROLQD
DQG &DOLIRUQLD )RU WKLV VWXG\ VHTXHQFH RI WKH
HQWLUH QXFOHRFDSVLG 1 JHQH DQG WKH JO\FRSURWHLQ
SUHFXUVRU *Q*F LQ DGGLWLRQ WR SDUWLDO IUDJPHQWV
RI WKH QRQVWUXFWXUDO SURWHLQ 1V0 DQG WKH
51$GHSHQGHQW51$SRO\PHUDVH 5G5S ZHUH
JHQHUDWHG IURP  LVRODWHV IURP 1RUWK &DUROLQD
DQG VHYHQ LVRODWHV IURP &DOLIRUQLD 3UHOLPLQDU\
DQDO\VLV IRU DOO FRGLQJ UHJLRQV VHTXHQFHG LQ WKLV
VWXG\ UHYHDOHG WKH FOXVWHULQJ RI DOO LVRODWHV IURP
1RUWK &DUROLQD ZLWK SUHYLRXVO\ VHTXHQFHG LVRODWHV
FROOHFWHG IURP WKH 6RXWKHDVWHUQ UHJLRQ RI WKH
8QLWHG 6WDWHV &DOLIRUQLD LVRODWHV FOXVWHUHG LQ DW
OHDVW WZR GLVWLQFW JURXSV 6WDWLVWLFDO WHVWV ZHUH
XVHG WR HYDOXDWH WKH JHQHWLF GLIIHUHQWLDWLRQ
EHWZHHQ LVRODWHV EDVHG RQ KRVW RU JHRJUDSKLF
RULJLQ 7KH QXOO K\SRWKHVLV RI QR GLIIHUHQWLDWLRQ
EHWZHHQ VXEJURXSV EDVHG RQ KRVW ZDV QRW
UHMHFWHG +RZHYHU WKH GLIIHUHQWLDWLRQ RI
JHRJUDSKLFDO VXESRSXODWLRQV ZDV VXSSRUWHG
VWDWLVWLFDOO\ DW DOO ORFL DQG LQ WKH DQDO\VLV RI WKH
FRPELQHG VHTXHQFH $GGLWLRQDOO\ V\QRQ\PRXV
FKDQJHV VSHFLILF WR JHRJUDSKLFDO VXESRSXODWLRQV
ZHUH GHWHUPLQHG IURP WKH DPLQR DFLG
WUDQVODWLRQV )XUWKHU DQDO\VLV ZDV XVHG WR
HOXFLGDWH WKH HYROXWLRQDU\ SURSHUWLHV RI WKH
GLIIHUHQWJHRJUDSKLFDOVXESRSXODWLRQV
Color morphs of western flower
thrips in California: Phenotypic or
genetic variation?
2¶'RQQHOO&
8QLYHUVLW\ RI &DOLIRUQLD 'DYLV 2QH 6KLHOGV
$YHQXH'DYLV&DOLIRUQLD86$
FDRGRQQHOO#XFGDYLVHGX
:HVWHUQ IORZHU WKULSV Frankliniella occidentalis
3HUJDQGH LV D ZHOO NQRZQ SHVW LQ &DOLIRUQLD DQG
LV SRO\PRUSKLF IRU FRORU ZLWK SRSXODWLRQV YDU\LQJ
IURP QHDUO\ EODFN WR SDOH \HOORZ 7KLV W\SH RI FRORU
SRO\PRUSKLVP KDV EHHQ QRWHG WKURXJKRXW WKH
JOREDO GLVWULEXWLRQ RI WKLV LQVHFW 6HYHUDO
K\SRWKHVHV KDYH EHHQ SURSRVHG IRU ZK\ WKHVH
FRORU PRUSKV RFFXU LH YDULDWLRQ LQ WHPSHUDWXUH
RU KRVW SODQW RU JHQHWLF GLIIHUHQFHV ZLWKLQ WKH
VSHFLHV :H KDYH FRPSDUHG VHTXHQFH GDWD IURP
WKH QXFOHDU JHQH ,76 DQG WKH PLWRFKRQGULDO JHQHV
&2, DQG 6 WR DQDO\]H JHQHWLF YDULDWLRQ DPRQJ
ZHVWHUQ IORZHU WKULSV IURP PDQ\ UHJLRQV RI
&DOLIRUQLD DV ZHOO DV VHOHFWHG SRSXODWLRQV IURP
(XURSH $VLD ,QGLD DQG VHYHUDO VWDWHV LQ WKH 86$
$ GHQGURJUDP UHYHDOLQJ WKH UHODWLRQVKLS EHWZHHQ
FRORU SRO\PRUSKLVP DQG JHQHWLF VLPLODULW\ LQ
ZHVWHUQIORZHUWKULSVZLOOEHSUHVHQWHG
Phylogenetic Analysis of the Genera
Frankliniella and Thrips
(Thysanoptera: Thripidae): the
Evolution of Virus Vectors
2¶'RQQHOO&
8QLYHUVLW\ RI &DOLIRUQLD 'DYLV 2QH 6KLHOGV
$YHQXH'DYLV&DOLIRUQLD86$
FDRGRQQHOO#XFGDYLVHGX
7KH JHQHUD Thrips DQG Frankliniella FRPSULVH
 VSHFLHV IURP DPRQJ WKH  VSHFLHV ZLWKLQ
WKH 7KULSLGDH  VSS DQG WHQ RI WKHVH VSHFLHV
WUDQVPLW WRSVRYLUXVHV ,W LV QRW NQRZQ ZK\ RQO\
WKHVH IHZ VSHFLHV VHUYH DV YLUXV YHFWRUV RU ZKHWKHU
WKH YHFWRU VSHFLHV ZLWKLQ HDFK JHQXV DUH UHODWHG
:H DLP WR SURYLGH D SK\ORJHQ\ WKDW EHWWHU
H[SODLQV WKH VSHFLHV UHODWLRQVKLSV ZLWKLQ Thrips
DQG Frankliniella ,Q WKLV SURMHFW RXU VSHFLILF
REMHFWLYHV DUH WR GHWHUPLQH LI WKH YHFWRU VSHFLHV
ZLWKLQ HDFK JHQXV DUH UHODWHG 7KH SK\ORJHQHWLF
DQDO\VLV LQFOXGHV QXFOHRWLGH VHTXHQFH GDWD IURP
WZR PLWRFKRQGULDO JHQHV 6 DQG &2, DQG WZR
QXFOHDU JHQHV 6 DQG 6 IURP UHSUHVHQWDWLYH
VSHFLHV RI Thrips Frankliniella DQG RWKHU JHQHUD
RI 7KULSLGDH ZLWK RXWJURXSV IURP $HRORWKULSLGDH
DQG3KODHRWKULSLGDHIDPLOLHV
Management of Tomato spotted
wilt and Its Impact on Tomato
Production
2OVRQ600RPRO7)XQGHUEXUN-
1RUWK )ORULGD 5HVHDUFK DQG (GXFDWLRQ &HQWHU
,)$68QLYHUVLW\RI)ORULGD4XLQF\)/
VPROVRQ#LIDVXIOHGX
6SRWWHG ZLOW FDXVHG E\ Tomato spotted wilt virus
76:9 DQG YHFWRUHG PDLQO\ E\ ZHVWHUQ IORZHU
WKULSV Frankliniella occidentalis DQG WREDFFR
WKULSV F. fusca LV D PDMRU GLVHDVH RI WRPDWR LQ
VRXWKHDVWHUQ 86 5HVHDUFK KDV VKRZQ WKDW
SULPDU\ LQIHFWLRQ FDQ QRW EH FRQWUROOHG E\
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH LQVHFWLFLGH WUHDWPHQWV EXW VHFRQGDU\ FDQ EH
FRQWUROOHG )LHOG H[SHULPHQWV ZHUH FRQGXFWHG WR
GHWHUPLQH WKH VHSDUDWH DQG LQWHJUDWHG HIIHFWV RI
89UHIOHFWLYH PXOFK 8950 DFLEHQ]RODU6
PHWK\O $FWLJDUG DQG LQVHFWLFLGHV WR PDQDJH
76: LQ WRPDWR +LJKO\ 89UHIOHFWLYH DQG EODFN
PXOFK FRYHUHG SORWV ZHUH WUHDWHG ZLWK $FWLJDUG
DQG LQVHFWLFLGHV LQ ILHOG H[SHULPHQWV 76:
LQFLGHQFH ZDV GHWHUPLQHG IURP ODWH $SULO WR -XQH
'LVHDVH LQFLGHQFH ZDV UHGXFHG VLJQLILFDQWO\ LQ
KLJKO\ 8950 DQG $FWLJDUG WUHDWHG SORWV 7KH
KLJKO\ 8950 DORQH ZDV HIIHFWLYH LQ UHGXFLQJ
GLVHDVH LQFLGHQFH HYHU\ \HDU WHVWHG $FWLJDUG
VLJQLILFDQWO\ UHGXFHG VSRWWHG ZLOW LQFLGHQFH LQ WZR
\HDUV ZKHQ 76:9 LQIHFWLRQ SUHVVXUH ZDV KLJK
+LJKO\ 8950 DQG $FWLJDUG ZHUH HIIHFWLYH RQ
UHGXFLQJ WKH SULPDU\ VSUHDG RI VSRWWHG ZLOW LQ
ILHOGJURZQ IUHVK PDUNHW WRPDWRHV 7KH
FRPELQDWLRQ RI KLJKO\ 8950 $FWLJDUG DQG
LQVHFWLFLGHV ZDV WKH PRVW HIIHFWLYH LQWHJUDWHG
WUHDWPHQW DQG UHGXFHG WRPDWR VSRWWHG ZLOW E\ DV
PXFK DV  ,QIRUPDWLRQ ZLOO EH SUHVHQWHG RQ
WKH HIIHFW RI PHWDOL]HG PXOFKHV DQG $FWLJDUG RQ
SURGXFWLRQ RI WRPDWRHV DQG SHSSHUV 8VH RI WKH
PHWDOL]HG PXOFKHV KDV QHYHU UHVXOWHG LQ D
UHGXFWLRQ LQ \LHOG RQ D SHU KHFWDUH EDVLV EXW DW
WLPHV \LHOG KDV EHHQ UHGXFHG RQ D SHU SODQW EDVLV
GXH WR UHGXFHG VRLO WHPSHUDWXUHV XQGHU WKH
PHWDOL]HG PXOFK 8VH RI $FWLJDUG KDV QRW UHVXOWHG
LQ UHGXFWLRQ RI WRPDWR \LHOGV 2QH GUDZEDFN RI
WKH PHWDOL]HG PXOFK LV WKDW LW LV PRUH H[SHQVLYH
WKDQ WUDGLWLRQDO EODFN PXOFK KD YHUVXV
KD
Epidemiological and molecular
aspects of Iris yellow spot virus in
the Pacific northwest
3DSSX+5GX7RLW/6FKZDUW]+
'HSDUWPHQW RI 3ODQW 3DWKRORJ\ 32 %R[ 
:DVKLQJWRQ6WDWH8QLYHUVLW\3XOOPDQ:$
:68  1RUWKZHVWHUQ :DVKLQJWRQ 5HVHDUFK 	
([WHQVLRQ&HQWHU0RXQW9HUQRQ:$
&RORUDGR 6WDWH 8QLYHUVLW\ 'HSDUWPHQW RI
%LRDJULFXOWXUDO 6FLHQFHV DQG 3HVW 0DQDJHPHQW
)RUW&ROOLQV&2
KUS#ZVXHGX
Iris yellow spot virus ,<69 RI JHQXV
Tospovirus, IDPLO\ Bunyaviridae KDV EHHQ
HQGHPLF LQ RQLRQ FURSV LQ WKH 7UHDVXUH 9DOOH\ RI
,GDKR IRU RYHU D GHFDGH +DOO -0 et al. 
Plant Disease   ZKHUH WKH YLUXV ZDV
ODUJHO\ FRQILQHG WR VHHG FURSV (SLGHPLFV RI ,<69
ZHUH REVHUYHG LQ EXOE FURSV EHJLQQLQJ LQ 
DQG WKH YLUXV KDV VLQFH EHHQ GHWHFWHG LQ $UL]RQD
&DOLIRUQLD &RORUDGR 1HZ 0H[LFR 2UHJRQ 8WDK
DQG :DVKLQJWRQ LQ WKH ZHVWHUQ 86 DQG LQ
*HRUJLD LQ WKH VRXWKHDVWHUQ 86 ,Q :DVKLQJWRQ
,<69 ZDV ILUVW REVHUYHG LQ RQH FRXQW\ ZLWK D IHZ
V\PSWRPDWLF SODQWV LQ  %\  WKH YLUXV
ZDV GHWHFWHG LQ DOO PDMRU FRXQWLHV IRU RQLRQ
SURGXFWLRQ ZLWK VRPH ILHOGV VKRZLQJ "
LQFLGHQFH RI V\PSWRPDWLF SODQWV 6HYHUH
RXWEUHDNV LQ VHHG FURSV LQ FHQWUDO 2UHJRQ &URZH
) 3DSSX +5  Plant Disease  DQG
VHHG DQG EXOE FURSV LQ :DVKLQJWRQ GXULQJ 
VXJJHVW IDYRUDEOH FRQGLWLRQV IRU WKH YLUXV DQG
YHFWRU EXLOGXS 7KH UDSLG VSUHDG RI WKH YLUXV DQG
LWV HPHUJHQFH DV D VHULRXV GLVHDVH FRQVWUDLQW
UDLVHV VHYHUDO TXHVWLRQV DERXW WKH HSLGHPLRORJ\ RI
WKH GLVHDVH DQG WKH IDFWRUV WKDW FRQWULEXWHG WR WKH
VKLIW WRZDUGV LQFUHDVHG LQFLGHQFH 5DSLG VSUHDG
DQG WKH LQFUHDVHG LPSDFW RI ,<69 LQ QRUWKZHVW
PD\ EH DWWULEXWDEOH WR  SUHYDOHQFH RI WKH YHFWRU
Thrips tabaci  WKH µJUHHQ EULGJH¶ HIIHFW IURP
RYHUODSSLQJ ELHQQLDO VHHG DQG DQQXDO EXOE FURSV
DQG  OLPLWHG UHVLVWDQFH LQ FRPPHUFLDO
FXOWLYDUV 1XFOHRSURWHLQ 13 JHQH VHTXHQFHV RI
VHYHUDO LVRODWHV IURP WKH 3DFLILF 1RUWKZHVW RI WKH
86 ZHUH GHWHUPLQHG 2QLRQ VDPSOHV VKRZLQJ
V\PSWRPV LQGLFDWLYH RI ,<69 LQIHFWLRQ ZHUH
FROOHFWHG IURP FRPPHUFLDO VHHG DQG EXOE FURSV LQ
&RORUDGR ,GDKR DQG :DVKLQJWRQ LQ  DQG
 8VLQJ D 573&5 DVVD\ WKH 13 JHQH ZDV
DPSOLILHG DQG FORQHG IURP VHOHFWHG LVRODWHV
'HQGURJUDPV EDVHG RQ WKH WUDQVODWHG DPLQR DFLG
VHTXHQFHV RI WKH 13 JHQH VKRZHG WKDW LVRODWHV
IURP &RORUDGR ,GDKR DQG :DVKLQJWRQ ZHUH
KLJKO\ VLPLODU WR RQH DQRWKHU DQG IRUPHG D WLJKW
FOXVWHU DQG VKDUHG D KLJK GHJUHH RI VHTXHQFH
LGHQWLW\ ZLWK WKH /LVLDQWKXV LVRODWH IURP -DSDQ
,VRODWHV IURP VHYHUDO FRXQWLHV ZLWKLQ WKH
:DVKLQJWRQ VWDWH ZHUH FORVHU WR HDFK RWKHU DQG
ZLWK WKH ,GDKR LVRODWH ,VRODWHV IURP $XVWUDOLD
%UD]LO ,VUDHO -DSDQ Alstroemeria LVRODWH WKH
1HWKHUODQGV DQG 6ORYHQLD GLYHUJHG IURP WKH
LVRODWHV VHTXHQFHG LQ WKLV VWXG\ (/,6$ 3&5 DQG
UHDOWLPH 3&5 DVVD\V DUH EHLQJ GHYHORSHG IRU
LPSURYHG GHWHFWLRQ RI ,<69 0DQDJHPHQW RSWLRQV
WKDW DUH EHLQJ H[SORUHG LQFOXGH YHFWRU
PDQDJHPHQW DQG XVH RI 6$5LQGXFHUV VXFK DV
DFLEHQ]RODU6PHWK\O
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH The development of a
comprehensive IPM program to
manage western flower thrips and
Tospoviruses in a bedding plant
nursery in California
3DUUHOOD0&RVWDPDJQD7
'HSDUWPHQW RI (QWRPRORJ\ 8QLYHUVLW\ RI
&DOLIRUQLD'DYLV&$86$
PSSDUUHOOD#XFGDYLVHGX
7KULSV DQG WRVSRYLUXV >PRVW QRWDEO\ WKH ZHVWHUQ
IORZHU WKULSV Frankliniella occidentalis DQG
Impatiens necrotic spot virus DUH SHUHQQLDO
SUREOHPV IRU PRVW FRPPHUFLDO IORULFXOWXUH
RSHUDWLRQV LQ &DOLIRUQLD :LWK ODUJH WKULSV¶
SRSXODWLRQV GHYHORSLQJ LQ DUHDV DGMDFHQW WR
JUHHQKRXVHQXUVHULHV PLJUDWLRQ RI YLUXOLIHURXV
WKULSV LQWR VHQVLWLYH FURSSLQJ DUHDV RFFXUV HYHU\
\HDU 8QOHVV D FRPSUHKHQVLYH PDQDJHPHQW SODQ
LV LQ SODFH JURZHUV DUH RIWHQ IRUFHG LQWR D
UHDFWLRQDU\ PRGH ZKHUH WKH RQO\ UHFRXUVH LV WKH
XVH RI UHJXODU SHVWLFLGH VSUD\V 'HSHQGLQJ RQ WKH
GHJUHH RI PLJUDWLRQ SRVVLEOH UHVLVWDQFH LQ WKH
WDUJHW SRSXODWLRQV DQG WKH VHOHFWLRQ DQG W\SH RI
DSSOLFDWLRQ RI SHVWLFLGHV SHVWLFLGHV DORQH DUH
RIWHQ QRW EH HQRXJK WR SURYLGH VDWLVIDFWRU\ WKULSV
DQG YLUXV FRQWURO 7KLV SDVW \HDU ZH KDYH ZRUNHG
ZLWK RQH ODUJH QXUVHU\ ZKHUH WKH\ KDYH VSUD\HG DV
PXFK DV  WLPHV SHU \HDU IRU FRQWURO RI WKULSV
YLUXV DQG RWKHU SHVWV ZLWK OLWWOH HIIHFW :H KDYH
GUDPDWLFDOO\ UHGXFHG WKH QXPEHU RI VSUD\V XVHG
LQ WKLV JUHHQKRXVHQXUVHU\ DQG KDYH DFKLHYHG
PXFK EHWWHU FRQWURO RI WKULSV DQG YLUXV :H KRSH
WKDW WKH VWHSV WDNHQ LQ WKLV RSHUDWLRQ FRXOG VHUYH
DV D PRGHO IRU RWKHU QXUVHULHV WR IROORZ
&XOWXUDOSK\VLFDO WDFWLFV DGRSWHG E\ WKLV
JUHHQKRXVHQXUVHU\ LQFOXGHG DGGLQJ FRQFUHWH
IORRUV WR VRPH RI WKH JUHHQKRXVHV VDQLWL]LQJ
JUHHQKRXVHV EHWZHHQ FURSV XVLQJ WKULSVSURRI
VFUHHQLQJ WUHDWLQJ SODQWV SULRU WR PRYLQJ WKHP
IURP WKH ILHOG WR WKH JUHHQKRXVH DGGLQJ EDIIOHV
DQGRU VFUHHQHG IR\HUV DW WKH HQWUDQFH WR WKH
JUHHQKRXVHV DQG SODQQLQJ FURS ORFDWLRQ DQG
PRYHPHQW WR PLQLPL]H FRQWDPLQDWLRQ ZLWK
WKULSV $ PRQLWRULQJ SURJUDP ZDV SXW LQWR SODFH
IRU WKULSV DQG WRVSRYLUXV SUHGDWRU\ PLWHV ZHUH
LQFOXGHG DV DQ RYHUDOO FRQWURO WDFWLF DQG SHVWLFLGH
VHOHFWLRQ ZDV EDVHG RQ ELRDVVD\V FRQGXFWHG ZLWK
WKULSV FROOHFWHG IURP WKLV QXUVHU\ 0DQ\ RI WKHVH
WDFWLFV DUH QRW PLQRU DQG UHTXLUHG FRQVLGHUDEOH
H[SHQVH E\ WKH QXUVHU\ 7KH RYHUDOO UHVXOW KDV
EHHQEHWWHUSHVWFRQWUROZLWKIHZHUSHVWLFLGHV
Developing Capsicum and tomato
cultivars with resistance to
Tospoviruses in Australia
3HUVOH\ '0 6KDUPDQ 0 0F*UDWK ' *DUODQG
6
&RRSHUDWLYH 5HVHDUFK &HQWUH IRU 7URSLFDO 3ODQW
3URWHFWLRQ6W/XFLD$XVWUDOLD
'HSDUWPHQW RI 3ULPDU\ ,QGXVWULHV DQG )LVKHULHV
%RZHQ$XVWUDOLD
GHQLVSHUVOH\#GSLTOGJRYDX
Capsicum SHSSHU FURSV LQ 4XHHQVODQG
$XVWUDOLD FDQ EH VHULRXVO\ DIIHFWHG E\ ERWK
Tomato spotted wilt virus (76:9) DQG Capsicum
FKORURVLV YLUXV &D&9 7KH ODWWHU YLUXV ILUVW
GHVFULEHG IURP $XVWUDOLD LV D PHPEHU RI WKH
VHURJURXS ,9 RU Watermelon silver mottle virus
VHURJURXS 0F0LFKDHO et al $OWKRXJK
XVHIXO UHVLVWDQFH WR 76:9 KDV QRW EHHQ IRXQG LQ
Capsicum annuum, UHVLVWDQFH H[SUHVVHG DV D
K\SHUVHQVLWLYH UHVSRQVH DQG FRQWUROOHG E\ WKH
GRPLQDQW JHQH Tsw, KDV EHHQ IRXQG LQ VHYHUDO C.
chinense DFFHVVLRQV LQFOXGLQJ 3,  DQG 3,
 DQG LQWURJUHVVHG LQWR C. annuum OLQHV
5RJJHUR 3 HW DO  3URFHHGLQJV RI WKH WK
,QWHUQDWLRQDO 6\PSRVLXP RQ 7K\VDQRSWHUD
8QLYHUVLW\ RI 5HJJLR &DODEULD ,WDO\ 7KH Tsw
JHQH LV QRW HIIHFWLYH DJDLQVW &D&9 0F0LFKDHO /
et al.  Australasian Plant Pathology
± :KHQ  C. chinense DFFHVVLRQV
IURP WKH 86'$8QLYHUVLW\ RI *HRUJLD FROOHFWLRQ
ZHUH VFUHHQHG E\ VDS LQRFXODWLRQ ZLWK &D&9 RQH
OLQH 3,  GHYHORSHG D K\SHUVHQVLWLYH
UHVSRQVH RQ LQRFXODWHG OHDYHV ZLWK SUHPDWXUH OHDI
DEVFLVVLRQ DQG QR GHWHFWDEOH YLUXV E\ (/,6$ DQG
573&5 DVVD\V RI QHZ JURZWK OHDYHV 6L[
VXEOLQHV RI 3,  ZHUH HVWDEOLVKHG E\ VHOI
SROOLQDWLRQ DOO ZHUH UHVLVWDQW WR &D&9 DQG RQH
ZDV DOVR UHVLVWDQW WR 76:9 GHYHORSLQJ D
K\SHUVHQVLWLYH UHVSRQVH IROORZLQJ LQRFXODWLRQ
5HVLVWDQFH WR ERWK &D&9 DQG 76:9 ZDV
GRPLQDQW LQ WKH ) JHQHUDWLRQ RI FURVVHV EHWZHHQ
3,  DQG WZR EHOO FDSVLFXP OLQHV 7KLV
PDWHULDO KDV QRZ EHHQ DGYDQFHG WR D WKLUG
EDFNFURVV 6HOHFWLRQ HIILFLHQF\ KDV EHHQ HQKDQFHG
E\ XVLQJ D GRPLQDQW 3&5±EDVHG PROHFXODU
PDUNHU WR VHOHFW VHJUHJDWHV IRU &D&9 UHVLVWDQFH
5HVXOWV ZHUH FRQILUPHG E\ PDQXDO LQRFXODWLRQ RI
EDFNFURVV SRSXODWLRQV ZKLFK VXSSRUWHG D VLQJOH
GRPLQDQW JHQH PRGHO IRU LQKHULWDQFH RI WKH
UHVLVWDQFH 7KH Sw-5 JHQH IRU 76:9 UHVLVWDQFH LQ
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH WRPDWR KDV EHHQ LQFRUSRUDWHG LQWR HOLWH
WURSLFDOO\DGDSWHG OLQHV E\ EDFNFURVVLQJ
6HOHFWLRQ HIILFLHQF\ KDV EHHQ LPSURYHG E\ WKH
GHYHORSPHQW RI D 3&5EDVHG PDUNHU V\VWHP WKDW
FRQVLVWV RI FRDPSOLILFDWLRQ RI D GRPLQDQW PDUNHU
UHSUHVHQWLQJ WKH Sw-5 JHQH VHTXHQFH DQG D
PRGLILHG FOHDYHG DPSOLILHG SRO\PRUSKLF VHTXHQFH
&$36 PDUNHU DV D SRVLWLYH FRQWURO DQG LQGLFDWRU
RI JHQRW\SH *DUODQG 6 et al  Australian
Journal of Agricultural Research ±
Impeded spread of Tomato spotted




/DERUDWRU\ RI 9LURORJ\ :DJHQLQJHQ $JULFXOWXUDO
8QLYHUVLW\ %LQQHQKDYHQ   3'
:DJHQLQJHQWKH1HWKHUODQGV
GLFNSHWHUV#ZXUQO
$PRQJ LWV PDQ\ KRVWV UHVLVWDQFH WR 7RPDWR
VSRWWHG ZLOW YLUXV 76:9 KDV EHHQ LQFRUSRUDWHG
LQ D OLPLWHG QXPEHU RI SODQW VSHFLHV OLNH
JURXQGQXW SHSSHU DQG WRPDWR 7KLV UHVLVWDQFH
RFFXUULQJ LQ QDWXUDO VRXUFHV KDV EHHQ RYHUFRPH
E\ VRPH 76:9 LVRODWHV LQ SHSSHU DQG WRPDWR
$UWLILFLDO UHVLVWDQFH KDV DOVR EHHQ REWDLQHG E\
LQVHUWLRQ RI WKH 1 JHQH RI 76:9 RU SDUWV RI WKLV
JHQH LQ VRPH KRVWV EXW KDV QRW ZLGHO\ EHHQ
DSSOLHG LQ WKH ILHOG 1RW PXFK DWWHQWLRQ KDV WKXV
IDU EHHQ VSHQW RQ WKH VLJQLILFDQFH RI UHVLVWDQFH WR
WKH YHFWRU WR FRQWURO VSUHDG RI 76:9 7KLV PD\ EH
GXH WR WKH FXPEHUVRPH VFUHHQLQJ WHFKQLTXHV WR
EH XVHG DQG WKH OLNHOLKRRG WKDW WKLV UHVLVWDQFH LV
SRO\JHQLF ,Q DGGLWLRQ WKLV UHVLVWDQFH PD\ KDYH
HLWKHU DQWDJRQLVWLF RU V\QHUJLVWLF HIIHFWV RQ WKH
VSUHDG RI WRVSRYLUXVHV ,Q WKH IRUPHU FDVH WKLV
UHVLVWDQFH PD\ SURPRWH WKH VSUHDG RI WKH YLUXV
ZKHQ LQFRPLQJ WKULSV PD\ VHDUFK IRU QHZ KRVWV
DIWHU SURELQJ QRQSUHIHUUHG KRVWV ,Q WKH ODWWHU
FDVH WKH VSUHDG RI WKH YLUXV PLJKW EHFRPH
UHVWULFWHG ZKHQ WKULSV GR QRW PLJUDWH IURP D
QRQSUHIHUUHG KRVW 7R JHW DQVZHUV RQ WKHVH
TXHVWLRQV WKH VSUHDG RI 76:9 DPRQJ
WKULSVVXVFHSWLEOH DQG WKULSVUHVLVWDQW SHSSHU
SODQWV ZKLFK ZHUH HTXDOO\ VXVFHSWLEOH WR 76:9
ZDV VWXGLHG $OO SODQWV RI WKH DFFHVVLRQ 3LNDQWH
5HX]HQ VXVFHSWLEOH WR WKULSV H[SRVHG WR
LQIHFWLRXV DGXOW Frankliniella occidentalis WKULSV
EHFDPH LQIHFWHG LQ QRQFKRLFH WHVWV FRPSDUHG WR
RQO\  RI WKH SODQWV RI WKH PRUH UHVLVWDQW
DFFHVVLRQ &352 ,QIHFWLRQ RI WKH UHVLVWDQW
SODQWV FRXOG EH DWWULEXWHG WR LQRFXODWLRQ E\ WKH
UHOHDVHG WKULSV EXW QRW WR D VHFRQGDU\ VSUHDG DV
WKH UHSURGXFWLRQ RI WKULSV DQG ODUYDO VXUYLYDO ZDV
VWURQJO\ LPSHGHG RQ WKHVH SODQWV 0RUH
WKULSVVXVFHSWLEOH WKDQ UHVLVWDQW SODQWV EHFDPH
DOVR LQIHFWHG ZKHQ WKH WKULSV ZHUH UHOHDVHG LQ D
PL[HG VWDQG $OO UHVLVWDQW SODQWV EHFDPH ILQDOO\
LQIHFWHG SUREDEO\ GXH WR VHFRQGDU\ VSUHDG RI
YLUXV IURP WKH LQIHFWHG VXVFHSWLEOH SODQWV )XUWKHU
VWXGLHV UHYHDOHG WKDW WKH EHKDYLRU RI WKULSV GLG
QRW GLIIHU RQ OHDYHV RI WKH VXVFHSWLEOH DQG
UHVLVWDQW SODQWV DOWKRXJK WKH WKULSV GLVSHUVHG DW D
VOLJKWO\ KLJKHU UDWH IURP UHVLVWDQW SODQWV 7KULSV
SRSXODWLRQV JUHZ FRQVLGHUDEO\ IDVWHU RQ
VXVFHSWLEOH SODQWV ZKHQ WKH\ ZHUH UHOHDVHG RQ
UHVLVWDQW SODQWV LQ D PL[HG VWDQG ZKHUHDV RQO\ D
IHZ VSHFLPHQV ZHUH GHWHFWHG RQ UHVLVWDQW SODQWV
ZKHQ UHOHDVHG RQ VXVFHSWLEOH SODQWV 7KH UHVXOWV
VKRZ HYLGHQWO\ WKDW UHVLVWDQFH WR WKULSV LV D
SURSHU WUDLW WR LPSHGH WKH VSUHDG RI WRVSRYLUXVHV
DV ERWK SULPDU\ DQG VHFRQGDU\ LQIHFWLRQV EHFRPH
UHVWULFWHG GXH WR D ORZHU LQIHFWLRQ VXFFHVV D ORZHU
DFFHSWDQFH UDWH RI WKH SODQW E\ WKULSV DQG D
GHFUHDVHG SRSXODWLRQ GHYHORSPHQW 0DULV 3& HW
DO  3K\WRSDWKRORJ\  ± 0DULV 3& HW
DO  3K\WRSDWKRORJ\  ± 0DULV
3& HW DO  (QWRPRORJLD ([SHULPHQWDOLV HW
$SSOLFDWD±
Diversity, similarity and seasonal
variation of the thysanopterofauna
in Itapuã State Park, Viamão, RS,
Brazil
3LQHQW 6-0 GD & 3LQHQW &( 5RPDQRZVNL
+35HGDHOOL/5&DYDOOHUL$
 'HSWR )LWRVVDQLGDGH  8)5*6 3RUWR $OHJUH
56




7KH GLYHUVLW\ VLPLODULW\ DQG VHDVRQDO YDULDWLRQ RI
WKH WK\VDQRSWHURIDXQD LQ GLIIHUHQW PLFURKDELWDWV
ZHUH VWXGLHG LQ WKH ³3DUTXH (VWDGXDO GH ,WDSXm´
¶6 ¶: 56 VRXWKHUQ %UD]LO %HWZHHQ
-XQH  DQG 0D\  VKRRWV Q   
IORZHUV Q    JUDVV WXVVRFNV Q    DQG
OHDI OLWWHU Q    ZHUH VDPSOHG V\VWHPDWLFDOO\
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH LQ  SRLQWV RQ IRXU WUDLOV 7 3HGUHLUD EHDFK
7 $UDoi EHDFK 7 /DJRLQKD DQG 7 *URWD
KLOO 7KLV UHVXOWHG LQ  DGXOW WKULSV
GHWHUPLQHG LQ  VSHFLHV 7KH VHDVRQDO YDULDWLRQ
SRLQWV WR ERWK 1 DQG 6 KLJKHU GXULQJ VXPPHU DQG
ORZHU LQ ZLQWHU (VWLPDWHG YDOXHV IRU GLYHUVLW\
ZHUH '0J    DQG +¶    'RPLQDQFH
ZDV ORZ RYHUDOO LQ WKH VDPSOH '    7KH
KLJKHVW DEXQGDQFH ZDV REWDLQHG IRU IORZHUV 1  
 $OWKRXJK OHVV DEXQGDQW LQ LQGLYLGXDOV 1
   WKH OHDI OLWWHU ZDV ULFK LQ VSHFLHV 7 KDG
FRPSDUDWLYHO\ KLJK QXPEHUV RI WKULSV UHVXOWLQJ
DOVR LQ D KLJK QXPEHU RI VSHFLHV 6    7KH
IDXQD VKRZHG YHU\ ORZ VLPLODULWLHV DPRQJ
PLFURKDELWDWV 0+ ORZHU WKDQ  DPRQJ WUDLOV
VLPLODULW\ ZDV KLJKHU 0+    EHWZHHQ 7 DQG
7 7 KDG WKH PRVW GLVWLQFW IDXQD :H GLVFXVV WKH
LPSRUWDQFH RI VDPSOLQJ GLIIHUHQW W\SHV RI
YHJHWDWLRQ DQG PLFURKDELWDWV VR WKDW VSHFLDOLVHG
DQG JHQHUDOLVW VSHFLHV FDQ EH UHFRUGHG 1  
DEXQGDQFH 6   VSHFLHV ULFKQHVV '   6LPSVRQ¶V
LQGH[  ± '   UHFLSURFDO 6LPSVRQ LQGH[ '0J  
0DUJDOHII LQGH[ +¶   6KDQQRQ:LHQHU LQGH[ 0+
 0RULVLWD+RUQ¶VVLPLODULW\LQGH[
Thrips species (Thysanoptera) on
strawberry, persimmon and grape
in the Gaúcho Highlands, Rio
Grande do Sul State, southern
Brazil
3LQHQW 60- GD & 3LQHQW &( %RWWRQ 0
5HGDHOOL/5
 'HSDUWPHQWR )LWRVVDQLGDGH 8QLYHUVLGDGH )HG
5LR*UDQGH6XO3RUWR$OHJUH56%UD]LO
 'HSDUWPHQWR (QWRPRORJLD (PSUHVD %UDVLOHLUD
GH 3HVTXLVD $JURSHFXiULD 8YD H 9LQKR %HQWR
*RQoDOYHV56%UD]LO
 'HSDUWPHQWR (VWDWtVWLFD  3RQWLILFLD
8QLYHUVLGDGH &DWROLFD GR 5LR *UDQGH GR 6XO
3RUWR$OHJUH56%UD]LO
VLOYLDSL#SRUWRZHEFRPEU
$ VXUYH\ RI WK\VDQRSWHUDQV RFFXUULQJ RQ
SHUVLPPRQ JUDSH DQG VWUDZEHUU\ LQ RUFKDUGV RI
WKH *D~FKR +LJKODQGV UHJLRQ 6HUUD *D~FKD
¶6 ¶: QRUWKZHVWHUQ 5LR *UDQGH GR
6XO VRXWKHUQ %UD]LO ZDV FDUULHG RXW WR VWXG\
WKULSV LQFLGHQFH VSHFLDOO\ SHVW VSHFLHV 6HDVRQDO
VDPSOHV ZHUH FROOHFWHG RQ SHUVLPPRQ DQG JUDSH
DQG PRQWKO\ IURP 6HSWHPEHU WR
)HEUXDU\ RQ VWUDZEHUU\ ZKLFK VKRZHG
KLJKHU LQFLGHQFH RI WKULSV ,Q HDFK RUFKDUG 
SODQWV IORZHUV VKRRWV DQG IUXLWV ZHUH PDQXDOO\
FROOHFWHG RQ D UDQGRPLVHG ZD\ ,Q WKH ODE WKULSV
ZHUH VHSDUDWHG IURP WKH SODQWV SUHVHUYHG LQ $*$
VROXWLRQ PRXQWHG RQ PLFURVFRS\ VOLGHV DQG
LGHQWLILHG )URP D WRWDO RI  LQGLYLGXDOV 
DGXOWV DQG  LPPDWXUHV WHQ WKULSV VSHFLHV ZHUH
LGHQWLILHG )URP WKRVH RQO\ WKH Frankliniella
occidentalis Q    RFFXUUHG RQ WKH WKUHH FURSV
VKRZLQJ D KLJKHU GHJUHH RI SRO\SKDJ\ DQG FDXVLQJ
GDPDJH RQ JUDSH Frankliniella schultzei ZDV WKH
PRVW DEXQGDQW Q    DQG ZDV IRXQG FDXVLQJ
GDPDJH E\ IHHG RQO\ RQ VWUDZEHUU\ IROORZHG E\
Frankliniella gemina Q    2I WKH VSHFLHV
FRQVLGHUHG DV FURS SHVWV ZH IRXQG F. occidentalis
F. schultzei DQG Thrips tabaci Q    RQ
VWUDZEHUU\ DQG Heliothrips haemorrhoidalis Q  
 RQ JUDSH +RZHYHU DFFRUGLQJ WR 0RXQG
 T. tabaci KDV EHHQ ORVLQJ WKLV FRQGLWLRQ
DQG VRPH RI WKH GDPDJH DWWULEXWHG WR WKULSV E\
WKH IDUPHUV PD\ EH FDXVHG E\ RWKHU LQVHFWV DV
DSKLGV RU PLWHV DQG DOVR E\ D GHILFLW RI EHH
SROOLQDWLRQ RU YLUXV LQFLGHQFH 2YHUDOO 
RFFXUUHG LQVLGH WKH IORZHUV EHLQJ  RQ OHDYHV
DQG  RQ IUXLWV 2Q IUXLW WKH\ ZHUH REVHUYHG
RQ WKH ERWWRP XQGHU WKH VHSDOV DQG RQ OHDYHV
XQGHU WKH VXUIDFH 7KH NQRZOHGJH RI WKH VSHFLHV
DVVRFLDWHG WR GLIIHUHQW FURSV LV IXQGDPHQWDO IRU
WKH LPSOHPHQWDWLRQ RI LQWHJUDWHG SHVW
PDQDJHPHQW ZLWK HPSKDVLV RQ QDWXUDO ELRORJLFDO
FRQWURO 0RXQG /$  Annual Review of
Entomology ±
Epidemiology of Tomato spotted
wilt virus (TSWV) in vegetables
relative to thrips population
dynamics
5LOH\'
(QWRPRORJ\ 'HSDUWPHQW 8QLYHUVLW\ RI *HRUJLD
32%R[7LIWRQ*HRUJLD86$GJU#XJDHGX
7KH HSLGHPLRORJ\ RI WKULSVYHFWRUHG SODQW GLVHDVH
LQFOXGHV WKH VWXG\ RI WKH FDXVHV RI WKH GLVHDVH
DQDO\]LQJ GLVHDVH RFFXUUHQFH DQG GLVWULEXWLRQ
DQG XQGHUVWDQGLQJ WKH IDFWRUV WKDW JRYHUQ LW¶V
VSUHDG 7KH XOWLPDWH JRDO RI HSLGHPLRORJLFDO
VWXGLHV LV WR FRQWURO GLVHDVH LQ KRVW FURS
SRSXODWLRQV )RU WKULSV YHFWRUHG 7RVSRYLUXV
HSLGHPLFV UHTXLUH WKH LQWHUDFWLRQ RI WKH WKULSV
YHFWRU WKH SDWKRJHQ KRVW SODQW DQG WKH SDWKRJHQ
,Q *HRUJLD WKH WHPSRUDO DQG VSDWLDO G\QDPLFV RI
7RPDWR VSRWWHG ZLOW YLUXV 76:9 LQ 6RODQDFHRXV
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH YHJHWDEOH FURSV VXFK DV WRPDWR DSSHDU WR EH
UHODWHG WR WKH G\QDPLFV RI WKH WZR PDLQ WKULSV
YHFWRUV VSHFLHV Frankliniella fusca 3HUJDQGH
DQG WKH IORZHU WKULSV Frankliniella occidentalis
+LQGV 7KH G\QDPLFV RI WKULSV YHFWRUV LQ ZHHG
KRVWV GXULQJ WKH ZLQWHU KDYH EHHQ UHSRUWHG WR EH
DVVRFLDWHG ZLWK GLVHDVH LQFLGHQFH LQ WKH 6SULQJ
FURSSLQJ VHDVRQ ,Q VWXGLHV ZKHUH ZHHG KRVW RI
76:9 DQG WKULSV ZHUH PDLQWDLQHG DGMDFHQW WR D
WRPDWR ILHOG HOHYDWHG OHYHOV RI 76:9 ZHUH
REVHUYHG LQ WKH WRPDWR ILHOG FRPSDUHG WR ILHOGV
ZLWKRXW WKH ZHHG VRXUFH IRU 76:9 7KH GRPLQDQW
WKULSV YHFWRU VSHFLHV LQ ZHHG KRVW VWXGLHV LQ WKH
HDUO\ 6SULQJ DSSHDU WR EH F. fusca $OVR HDUO\
FRORQL]HUV RI WKH IROLDJH RI WRPDWR SODQW ZHUH
REVHUYHG WR EH SUHGRPLQDQWO\ F. fusca SULRU WR
IORZHU IRUPDWLRQ 6LQFH HDUO\ LQRFXODWLRQ RI 76:9
UHVXOWV LQ VHYHUH \LHOG UHGXFWLRQ \LHOG ORVV
FRUUHODWHV ZHOO ZLWK F. fusca SRSXODWLRQV ,Q PRVW
VWXGLHV F. occidentalis ZDV WKH GRPLQDQW 76:9
YHFWRU VSHFLHV RQ WKH SODQW RQFH IORZHUV DUH
SUHVHQW RQ WKH FURS ,Q DGGLWLRQ ODWH VHDVRQ
LQFLGHQFH RI 76:9 LV EHWWHU FRUUHODWHG ZLWK WKH
LQFLGHQFH RI F. occidentalis WKDQ F. fusca,
VXJJHVWLQJ WKDW F. occidentalis LV WKH PRUH
HIIHFWLYH YHFWRU ODWHU LQ WKH WRPDWR JURZLQJ
VHDVRQ Frankliniella occidentalis KDV DOVR EHHQ
VKRZQ WR EH PRUH SRVLWLYHO\ DIIHFWHG E\ SROOHQ
GHSRVLWLRQ RQ OHDI WLVVXH LQ WHUPV RI VHWWOLQJ DQG
RYLSRVLWLRQ WKDQ F. fusca :H VXVSHFW WKDW
DPELHQW SROOHQ G\QDPLFV LQ WKH 6RXWKHDVWHUQ
86$ GLUHFWO\ DIIHFWV SRSXODWLRQ G\QDPLFV RI
IORZHU WKULSV DQG LQGLUHFWO\ DIIHFWV WKH
HSLGHPLRORJ\ RI 76:9 $QRWKHU IDFWRU WKDW FRXOG
EH LPSRUWDQW LQ WKH HSLGHPLRORJ\ RI 76:9 LV
WKULSV IHHGLQJ SUHIHUHQFH 6WXGLHV VXJJHVW WKDW F.
fusca SUHIHUV \RXQJ WRPDWR SODQW IROLDJH
FRPSDUHG WR ROGHU OHDI WLVVXH DQG DYRLGV
LPLGDFORSULG WUHDWHG OHDI WLVVXH 2Q WKH RWKHU
KDQG F. occidentalis LV OHVV DIIHFWHG E\ WRPDWR
SODQW DJH DQG LPLGDFORSULG WUHDWPHQW WHQGV WR
HQKDQFH IHHGLQJ $OVR LPLGDFORSULG WUHDWPHQW
DQG SROOHQ GHSRVLWLRQ LQ SHDQXW HQKDQFHV VHWWOLQJ
E\ F. occidentalis RQ OHDI WLVVXH $ WZRYHFWRU
PRGHO LV SURSRVHG WR H[SODLQ VRPH RI WKH
REVHUYHG WUHQGV LQ 76:9 HSLGHPLRORJ\ LQ WKH
*HRUJLD
Evaluation of hot pink traps to
monitor pests on ornamental crops
5REE./1HZPDQ-&RVWD+63DUNHU6
8QLYHUVLW\ RI &DOLIRUQLD &RRSHUDWLYH ([WHQVLRQ
)DLUJURXQGV5G0DULSRVD&DOLIRUQLD86$
8QLYHUVLW\ RI &DOLIRUQLD &RRSHUDWLYH ([WHQVLRQ
&RXQWLHVRI9HQWXUDDQG6DQWD%DUEDUD86$
'HSDUWPHQW RI (QWRPRORJ\ 8QLYHUVLW\ RI
&DOLIRUQLD5LYHUVLGH&DOLIRUQLD86$
8QLYHUVLW\ RI &DOLIRUQLD &RRSHUDWLYH ([WHQVLRQ
&RXQW\RI6DQ'LHJR&DOLIRUQLD86$
KHDWKHUFRVWD#XFUHGX
,QGXVWU\ VWDQGDUGV IRU RUQDPHQWDO FURSV DUH EOXH
RU \HOORZ VWLFN\ WUDSV IRU WKULSV +HLQ] et al. 
Journal of Economic Entomology
± 7VXFKL\D et al.  Japanese
Journal of Applied Entomology and Zoology
± GHPRQVWUDWHG D VLJQLILFDQW
SUHIHUHQFH E\ ZHVWHUQ IORZHU WKULSV IRU KRW SLQN LQ
PDQGDULQ RUDQJHV ,I SLQN SURYHG VLJQLILFDQWO\
PRUH DWWUDFWLYH WR ZHVWHUQ IORZHU WKULSV LQ IORZHU
FURSV ZH ZRXOG FRQVLGHU FKDQJLQJ WKH FRORU RI
WKH SHWXQLD WRVSRYLUXV LQGLFDWRU SODQW VWDQGV
5REE et al. 
KWWSFRPVHUYXFGDYLVHGX&(6DQ'LHJR WR SLQN
WR LQFUHDVH WKH DWWUDFWDQF\ RI WKH LQGLFDWRU SODQWV
:H ZHUH DOVR LQWHUHVWHG LQ GHWHUPLQLQJ ZKHWKHU
WKHUH ZRXOG EH DQ DGYDQWDJH WR VZLWFKLQJ IURP
\HOORZ VWLFN\ WUDSV WR SLQN 7ULDOV ZHUH FRQGXFWHG
WR YHULI\ FRORU SUHIHUHQFH E\ ZHVWHUQ IORZHU WKULSV
DQG RWKHU LQVHFWV LQ 6DQ 'LHJR &RXQW\ DQG
9HQWXUD &RXQW\ %OXH \HOORZ DQG KRW SLQN WUDSV
ZHUH FUHDWHG DQG SODFHG LQ D ILHOG JURZQ FXW
FKU\VDQWKHPXP FURS ,Q HDFK WULDO  WUDSV RI
HDFK FRORU ZHUH HYDOXDWHG LQ D UDQGRPL]HG GHVLJQ
7KH WULDO ZDV UHSOLFDWHG ILYH WLPHV RYHU  ZHHNV
*UHHQKRXVH WULDOV ZHUH FRQGXFWHG DPRQJVW D FURS
RI LPSDWLHQV EHGGLQJ SODQWV WKDW ZHUH MXVW
EHJLQQLQJ WR VKRZ FRORU $OWKRXJK ZHVWHUQ IORZHU
WKULSV ZHUH WKH WDUJHW SHVW QXPEHUV RI
OHDIPLQHUV ZKLWHIOLHV DSKLGV DQG IXQJXV JQDWV
FDSWXUHG ZHUH DOVR UHFRUGHG $OO GDWD ZHUH
DQDO\]HG XVLQJ $129$ +RW SLQN ZDV QRW
SUHIHUUHG E\ ZHVWHUQ IORZHU WKULSV RYHU EOXH 7KH
QXPEHU RI ZHVWHUQ IORZHU WKULSV RQ KRW SLQN ZDV
QRW VWDWLVWLFDOO\ GLIIHUHQW WKDQ WKH QXPEHU FDXJKW
RQ \HOORZ VWLFN\ WUDSV 0RUHRYHU SLQN WUDSV ZHUH
QR PRUH DWWUDFWLYH WKDQ \HOORZ WR DSKLGV
OHDIPLQHUV ZKLWHIOLHV RU IXQJXV JQDWV $V D UHVXOW
RI WKHVH ILQGLQJV ZH GR QRW UHFRPPHQG FKDQJLQJ
WKH FRORU RI WKH SHWXQLD LQGLFDWRU SODQW VWDQGV
XVHG IRU GHWHFWLQJ WRVSRYLUXV LQIHFWLYH WKULSV IURP
EOXH WR SLQN 7KHUH LV DOVR QR DGYDQWDJH WR XVLQJ
KRW SLQN VWLFN\ WUDSV IRU WKH RWKHU RUQDPHQWDO
SODQW LQVHFWV PRQLWRUHG LQ WKLV WULDO VR QR
PRGLILFDWLRQV WR H[LVWLQJ WUDS VWUDWHJLHV DUH
UHFRPPHQGHG
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH Population dynamics of the New
Zealand flower thrips (Thrips
obscuratus) and possible
consequences for the incidence of
Botrytis bunch rot in grapes
6FKPLGW . :UDWWHQ 6' 7HXORQ '$- -DVSHUV
09%HHYHU5(
1DWLRQDO &HQWUH IRU $GYDQFHG %LR3URWHFWLRQ
7HFKQRORJLHV 32 %R[  /LQFROQ 8QLYHUVLW\
&DQWHUEXU\1HZ=HDODQG
1HZ =HDODQG ,QVWLWXWH IRU &URS 	 )RRG 5HVHDUFK
/LPLWHG 3ULYDWH %DJ  &KULVWFKXUFK 1HZ
=HDODQG
/DQGFDUH 5HVHDUFK 3ULYDWH %DJ 
$XFNODQG1HZ=HDODQG
VFKPLGWN#OLQFROQDFQ]
Thrips obscuratus, WKH 1HZ =HDODQG )ORZHU
7KULSV 1=)7 LV HQGHPLF WR 1HZ =HDODQG DQG LV
WKH PRVW ZLGHVSUHDG RI WKH 1HZ =HDODQG WKULSV ,W
LV D ZHOO NQRZQ SHVW RI VWRQHIUXLW ZKHUH LWV
IHHGLQJ DFWLYLWLHV FDXVH GLVWRUWLRQ DQG GDPDJH WR
ULSH IUXLW DQG DFW DV D YHFWRU IRU Monilinia
fructicola 7KLV WKULSV VSHFLHV DOVR RFFXUV LQ
YLQH\DUGV GXULQJ IORZHULQJ ZKHQ DGXOWV DQG
ODUYDH IHHG RQ QHFWDU DQG SROOHQ FDXVLQJ
FRQVLGHUDEOH ORVV RI YLDEOH SROOHQ DQG DOVR GDPDJH
WKH RYDULHV T. obscuratus FDQ DFKLHYH GHQVLWLHV RI
XS WR WZR PLOOLRQ SHU KHFWDUH LQ YLQH\DUGV 6LQFH LW
LV VR DEXQGDQW WKLV VSHFLHV PD\ KDYH D PDMRU
HIIHFW RQ JUDSH DQG GLVHDVH GHYHORSPHQW ,Q WKH
 VHDVRQ GLIIHUHQW W\SHV RI WUDSV ZHUH
XVHG WR PRQLWRU T. obscuratus IOLJKW DFWLYLW\ DQG
LWV SUHVHQFH DW WZR ILHOG VLWHV LQ WKH 1HZ =HDODQG
6RXWK ,VODQG UHJLRQV RI 1HOVRQ DQG &DQWHUEXU\
,QLWLDO UHVXOWV VKRZHG WKDW ODUJH SRSXODWLRQV RI
DLUERUQH WKULSV DW IORZHULQJ SUREDEO\ RULJLQDWHG
IURP VRXUFHV RXWVLGH WKH YLQH\DUGV 7KHLU
FRORQL]DWLRQ RI WKH YLQHV OHG WR KLJK QXPEHUV RI
HJJV DQG ODUYDO VWDJHV RQ EXQFKHV 7KH LQWHUDFWLRQ
EHWZHHQ 1=)7 DQG %RWU\WLV EXQFK URW ZDV
LQYHVWLJDWHG LQ JUHHQKRXVH DQG ILHOG WULDOV E\
LQWURGXFLQJ D PDUNHU VWUDLQ RI B. cinereaZ L W K
DQG ZLWKRXW 1=)7 WR JUDSH IORZHUV HQFORVHG LQ
ILQH VLON EDJV :KHQ 1=)7 ZDV SUHVHQW RQ
IORZHUV WKH EHUULHV GHYHORSHG FRUN\ VFDUV DQG KDG
D JUHDWHU LQFLGHQFH RI B. cinerea LQIHFWLRQ LQ VRPH
WUHDWPHQWV
Tospoviruses Infecting Capsicum
and Tomato in Australia
6KDUPDQ 0 3HUVOH\ ' 0F0LFKDHO /
7KRPDV-
&RRSHUDWLYH 5HVHDUFK &HQWHU IRU 7URSLFDO 3ODQW
3URWHFWLRQ6W/XFLD4XHHQVODQG$XVWUDOLD
'HSDUWPHQW RI 3ULPDU\ ,QGXVWULHV 3ODQW
3DWKRORJ\ *URXS  0HLHUV 5RDG ,QGRRURRSLOO\
$XVWUDOLD
PXUUD\VKDUPDQ#GSLTOGJRYDX
7RPDWR VSRWWHG ZLOW YLUXV 76:9 KDV FDXVHG
VHULRXV VSRUDGLF HSLGHPLFV LQ FDSVLFXP DQG
WRPDWR FURSV LQ DOO PDMRU JURZLQJ UHJLRQV RI
$XVWUDOLD VLQFH LW ZDV ILUVW GHVFULEHG LQ WKH V
7KH IUHTXHQF\ DQG GLVWULEXWLRQ RI RXWEUHDNV
LQFUHDVHG LQ WKH V ZLWK WKH DUULYDO DQG
GLVSHUVDO RI WKH ZHVWHUQ IORZHU WKULSV EHLQJ RQH
IDFWRU IDYRULQJ WKLV VLWXDWLRQ 'XULQJ  LQ
6RXWK $XVWUDOLD 76:9 FDXVHG FURS IDLOXUHV RI XS
WR  LQ JODVVKRXVH FURSV RI FDSVLFXPV ZLWK WKH
7VZ JHQH IRU UHVLVWDQFH WR 76:9 7KHVH 7VZ
YLUXOHQW VWUDLQV ZHUH VKRZQ WR FDXVH VHYHUH
V\VWHPLF LQIHFWLRQ RQ &DSVFLXP FKLQHQVH
JHQRW\SHV 3,  DQG 3,  ZKLFK KDYH
WKH 7VZ JHQH 0LQLPDO GLIIHUHQFHV ZHUH IRXQG
EHWZHHQ WKH QXFOHRFDSVLG 1 JHQH DPLQR DFLG
VHTXHQFHV RI WKH 7VZ YLUXOHQW DQG DYLUXOHQW
76:9 VWUDLQV IURP $XVWUDOLD 2WKHU ELRORJLFDO
DQG VHURORJLFDO VLPLODULWLHV ZHUH DOVR VKRZQ
EHWZHHQ 7VZ YLUXOHQW DQG DYLUXOHQW 76:9 VWUDLQV
LQFOXGLQJ D K\SHUVHQVLWLYH UHDFWLRQ RQ 76:9
UHVLVWDQW WRPDWRHV ZLWK WKH 6Z JHQH 7KLV LV WKH
ILUVW ILHOG UHFRUG RI 7VZ YLUXOHQW VWUDLQV RI 76:9
LQ $XVWUDOLD &DSVLFXP FKORURVLV YLUXV &D&9 ZDV
ILUVW GHWHFWHG LQ $XVWUDOLD LQ  0F0LFKDHO /$
et al.  Australasian Plant Pathology 
± ,Q WKH VWDWH RI 4XHHQVODQG LW KDV
FDXVHG HSLGHPLFV DQG V\PSWRPV LQ FDSVLFXP
FURSV VLPLODU WR WKRVH FDXVHG E\ 76:9 +RZHYHU
LQ PRVW LQVWDQFHV LW LQIHFWV XS WR ± RI
FDSVLFXP SODQWV LQ D FURS ,W LV D GLVWLQFW PHPEHU
RI VHURJURXS ,9 ZLWK 1 JHQH QXFOHRWLGH DQG
DPLQR DFLG VHTXHQFH LGHQWLWLHV RI  ZLWK
RWKHU PHPEHUV RI WKLV JURXS DQG LV PRVW FORVHO\
UHODWHG WR :DWHUPHORQ VLOYHU PRWWOH YLUXV &D&9
LQIHFWV DOO FDSVLFXP DQG WRPDWR FXOWLYDUV WHVWHG
LQFOXGLQJ WKRVH ZLWK WKH 76:9 UHVLVWDQFH JHQHV
7VZ DQG 6Z +RZHYHU UHVLVWDQFH KDV EHHQ
IRXQG LQ RQH & FKLQHQVH 3, OLQH IURP WKH 86'$
JHUPSODVP FROOHFWLRQ 1DWXUDO KRVWV DUH FDSVLFXP
SHSSHU WRPDWR JURXQGQXW DQG +R\D VSS &D&9
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH LV WUDQVPLWWHG E\ 7KULSV SDOPL DQG )UDQNOLQLHOOD
VFKXOW]HL 7UDQVPLVVLRQ WHVWV ZLWK :)7 KDYH EHHQ
QHJDWLYH &D&9 DIIHFWV DOO FDSVLFXP SURGXFWLRQ
DUHDV LQ 4XHHQVODQG DQG UHFHQW UHFRUGV IURP
RWKHU VWDWHV :HVWHUQ $XVWUDOLD DQG 1HZ 6RXWK
:DOHV DQG 7KDLODQG VXJJHVW D ZLGH GLVWULEXWLRQ
LQQRUWKHUQ$XVWUDOLDDQG6RXWK(DVW$VLD
Views on the parameters of vector
competency
6KHUZRRG-/
'HSDUWPHQW RI 3ODQW 3DWKRORJ\ 7KH 8QLYHUVLW\ RI
*HRUJLD$WKHQV*HRUJLD86$
VKHUZRRG#XJDHGX
7KH QXPEHU RI WKULSV VSHFLHV WKDW DUH NQRZQ WR
WUDQVPLW Tomato spotted wilt virus 76:9 RU
RWKHU WRVSRYLUXVHV LV OLPLWHG DQG WKH EDVLV RI
FRPSHWHQF\ RI WKULSV WR WUDQVPLW WRVSRYLUXVHV KDV
EHHQ LQYHVWLJDWHG WR DQ\ VLJQLILFDQFH LQ RQO\ D IHZ
WKULSVYLUXV SDWKRV\VWHPV ,W KDV ORQJ EHHQ
REVHUYHG WKDW RQO\ ODUYDO WKULSV WKDW DFTXLUH
WRVSRYLUXVHV RU DGXOWV GHULYHG IURP VXFK ODUYDH
DUH FRPSHWHQW WR WUDQVPLW YLUXV 1RQYLUXOLIHURXV
DGXOWV GR LQJHVW YLUXV SDUWLFOHV ZKHQ IHHGLQJ XSRQ
YLUXV LQIHFWHG SODQWV EXW VXFK DGXOW WKULSV KDYH
QRW EHHQ VKRZQ WR WUDQVPLW YLUXV $FTXLVLWLRQ RI
YLUXV E\ WKULSV KDV EHHQ VKRZQ WR UHTXLUH WKH
JO\FRSURWHLQ RI WKH YLUXV HQYHORSH 6LQ 6+ 
Proceedings of the National Academy of Sciences
USA ± EXW LI DFTXLVLWLRQ LV D UHVXOW
RI LQWHUDFWLRQ ZLWK D OLJDQG LQ WKH WKULSV PLGJXW RU
D S+ GHSHQGHQW SURFHVV KDV QRW EHHQ IXOO\
HOXFLGDWHG 8SRQ HQWHULQJ WKH ODUYDO PLGJXW LW KDV
ZLGHO\ GRFXPHQWHG WKDW YLUXV UHSOLFDWLRQ HQVXHV
LQ WKH PLGJXW WLVVXHV 7KLV FDQ EH WUDQVLHQW ZLWK
VXEVHTXHQW YLUXV UHSOLFDWLRQ HQVXLQJ LQ WKH
PXVFOH ILEHUV VXUURXQGLQJ WKH PLGJXW 6LPLODU
HYHQWV KDYH EHHQ QRWHG ZKHQ DGXOW WKULSV DQG D
QRQYHFWRU VSHFLHV RI WKULSV VHH GH $VVLV )0 HW DO
 Phytopathology ± DQG
UHIHUHQFHV WKHUHLQ KDYH IHG RQ YLUXVLQIHFWHG
SODQWV EXW XQOLNH ZKHQ YLUXV DFTXLVLWLRQ RFFXUV LQ
ODUYDO WKULSV RI VSHFLHV WKDW WUDQVPLW WKH YLUXV
YLUXV LV QRW VXEVHTXHQWO\ IRXQG LQ WKH VDOLYDU\
JODQGV 6HYHUDO PRGHOV KDYH EHHQ SURSRVHG
UHJDUGLQJ KRZ YLUXV HYHQWXDOO\ EHFRPHV
HVWDEOLVKHG LQ WKH VDOLYDU\ JODQGV IRU VXEVHTXHQW
WUDQVPLVVLRQ 7KH YLUXV FRXOG WUDQVYHUVH VHYHUDO
PHPEUDQHV DQG PRYH LQ WKH KHPRFRHO WR WKH
VDOLYDU\ JODQGV OLNH RWKHU LQVHFW ERUQH
SODQWLQIHFWLQJ YLUXVHV WKDW DUH SHUVLVWHQWO\
WUDQVPLWWHG $ OLJDPHQWOLNH VWUXFWXUH WKDW
SXWDWLYHO\ IRUPV D FRQQHFWLRQ EHWZHHQ WKH PLGJXW
DQG WKH VDOLYDU\ JODQGV KDV EHHQ SURSRVHG DV D
WHQWDWLYH SDWKZD\ IRU YLUXV PRYHPHQW
$GGLWLRQDOO\ WKH SUR[LPLW\ RI WKH LQIHFWHG PLGJXW
RUJDQV WR WKH VDOLYDU\ JODQGV GXULQJ WKULSV
GHYHORSPHQW PD\ IDFLOLWDWH YLUXV PRYHPHQW WR WKH
VDOLYDU\ JODQGV (DFK RI WKHVH SURYLGHV
SRVVLELOLWLHV IRU XQGHUVWDQGLQJ YLUXV WUDQVPLVVLRQ
RU ODFN WKHUHRI E\ WKULSV $GGLWLRQDO LQVLJKW RQ
YLUXV DFTXLVLWLRQ DQG YHFWRU FRPSHWHQF\ FDQ EH
REWDLQHG IURP YLUXV LVRODWHV WKDW IRUP SDUWLFOHV
EXWDUHQRWWUDQVPLWWHG
Practical application of the
ITS-RFLP method for rapid
identification of thrips larvae
06WXFNH\ DQG-)XQGHUEXUN
1RUWK )ORULGD 5HVHDUFK DQG (GXFDWLRQ &HQWUH
8QLYHUVLW\RI)ORULGD4XLQF\)ORULGD86$
POVWXFNH\#PDLOLIDVXIOHGX
(IIHFWLYH PDQDJHPHQW DQG FRQWURO RI SHVW WKULSV
LV FUXFLDO WR PDQ\ DJULFXOWXUDO SURMHFWV DQG
DFFXUDWH DQG UDSLG LGHQWLILFDWLRQ RI DGXOWV DQG
ODUYDH LV LPSRUWDQW LQ GHWHUPLQLQJ WKH HDUO\
VWDJHV RI LQIHVWDWLRQV 7KLV KDG SUHYLRXVO\ EHHQ
GLIILFXOW XQWLO WKH GHYHORSPHQW RI DQ LQWHUDFWLYH
FRPSXWHUL]HG LGHQWLILFDWLRQ V\VWHP 0RULW] * et
al.  Pest thrips of the world: an
identification and information system using
molecular and microscopical methods ZKLFK
FRPELQHV PRUSKRORJLFDO DQG PROHFXODU PHWKRGV
7KH PROHFXODU FRPSRQHQW UHOLHV RQ UHVWULFWLRQ
IUDJPHQW OHQJWK SRO\PRUSKLVP 5)/3 RI WKH
LQWHUQDO WUDQVFULEHG VSDFHU ,76 UHJLRQV RI
ULERVRPDO '1$ :H HYDOXDWHG WKH XWLOLW\ DQG
HIIHFWLYHQHVV RI WKLV ,765)/3 PHWKRG RI
LGHQWLI\LQJ WKULSV IRU ERWK D ODERUDWRU\ DQG D ILHOG
EDVHGVWXG\
Ecological and physiological factors
influencing transmission of Tomato
spotted wilt virus (TSWV) by
Frankliniella fusca and F.
occidentalis
6WXPSI&).HQQHG\**




-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH Tomato spotted wilt virus 76:9 UHSOLFDWHV LQ
LWV WKULSV YHFWRUV )LQGLQJV ZLOO EH SUHVHQWHG WKDW
GHPRQVWUDWH ERWK GLUHFW HIIHFWV DQG KRVW
SODQWPHGLDWHG HIIHFWV RI 76:9 LQIHFWLRQ RQ
WKULSV SHUIRUPDQFH DV PHDVXUHG E\ GHYHORSPHQW
WLPH VXUYLYDO DQG DGXOW VL]H IRU Frankliniella
fusca, EXW RQO\ KRVW SODQWPHGLDWHG HIIHFWV IRU
Frankliniella occidentalis. 7KH PDJQLWXGH RI
WKHVH HIIHFWV DQG WKHLU FRQVHTXHQFHV RQ
WUDQVPLVVLRQ UDWHV DUH LQIOXHQFHG WR YDU\LQJ
GHJUHHV E\ WKH PDLQ HIIHFWV DQG LQWHUDFWLRQ HIIHFWV
RI WHPSHUDWXUH KRVW SODQW DQG 76:9 LVRODWH 7KH
SRWHQWLDO LPSOLFDWLRQV RI WKHVH ILQGLQJV IRU WKH
HSLGHPLRORJ\RI76:9ZLOOEHGLVFXVVHG
Effect of organic and conventional
production methods on thrips
(Thysanoptera: Thripidae) species
occurrence in field grown cut
flowers
6XWOLII6KLSOH\6&DVH\&
'HSDUWPHQW RI (QWRPRORJ\ %R[  1RUWK
&DUROLQD 6WDWH 8QLYHUVLW\ 5DOHLJK 1& 
86$
VVXWOLI#QFVXHGX
)LHOG FXW IORZHU SURGXFWLRQ LQ 1RUWK &DUROLQD LV D
JURZLQJ LQGXVWU\ DV WREDFFR IDUPHUV PRYH WR
IORZHU SURGXFWLRQ 7KULSV DUH WKH PRVW VHULRXV
LQVHFW SHVW SUREOHP IRU WKHVH JURZHUV DV WKH\ IHHG
GLUHFWO\ RQ IORZHUV ZKLFK FDXVHV VFDUULQJ DQG
GLVWRUWLRQ WKHUHE\ UHGXFLQJ WKH FURS¶V YDOXH
6HYHUDO VSHFLHV RI WKULSV DOVR YHFWRU IDWDO
WRVSRYLUXVHV VXFK DV LPSDWLHQV QHFURWLF VSRW YLUXV
,169 DQG WRPDWR VSRWWHG ZLOW YLUXV 76:9
/LWWOH LV NQRZQ DERXW WKULSV VSHFLHV RFFXUUHQFH LQ
FXW IORZHU SURGXFWLRQ $ SUHOLPLQDU\ VXUYH\ RI FXW
IORZHUV LQ RUJDQLF SURGXFWLRQ LQGLFDWHV WKDW WKH
PRVW SUHGRPLQDQW VSHFLHV RI WKULSV LV HDVWHUQ
IORZHU WKULSV Franklinilla tritici ZKLFK LV QRW D
WRVSRYLUXV YHFWRU +RZHYHU LW LV XQNQRZQ ZKLFK
VSHFLHV DUH SUHGRPLQDQW LQ FRQYHQWLRQDO
SURGXFWLRQ DQG LI IDUP ORFDWLRQ VRLO W\SH DQG
KLVWRU\ DOVR IDFWRU LQWR WKULSV VSHFLHV GLVWULEXWLRQ
7KH REMHFWLYH RI WKLV LQYHVWLJDWLRQ LV WR LGHQWLI\
WKH WKULSV VSHFLHV WKDW RFFXU LQ ERWK RUJDQLF DQG
FRQYHQWLRQDO ILHOG IORZHU SURGXFWLRQ LQ 1RUWK
&DUROLQD 6HYHQ IDUPV  RUJDQLF DQG 
FRQYHQWLRQDO ZHUH VDPSOHG GXULQJ WKH  FXW
IORZHU JURZLQJ VHDVRQ 7KULSV ZHUH VDPSOHG
LQGLUHFWO\ YLD \HOORZ VWLFN\ FDUGV DV ZHOO DV GLUHFWO\
E\ ELZHHNO\ VDPSOLQJ RI  FURS SODQW DQG  ZHHG
VSHFLHV  .QRZOHGJH RI VSHFLHV GLVWULEXWLRQ
SURYLGHG E\ WKLV LQYHVWLJDWLRQ ZLOO EH D VWDUWLQJ
SRLQW IRU LPSURYHG WKULSV PDQDJHPHQW SURJUDPV
IRUERWKFRQYHQWLRQDODQGRUJDQLFJURZHUV
Thrips and Tospovirus in Southern
Australia with the Main Emphasis
in the Sydney Basin
6ZDPLQDWKDQ70XUGRFK*&OLIW$
$JULFXOWXUDO (QWRPRORJ\ *URXS 0F0LOODQ
%XLOGLQJ $ 6FLHQFH 5G 8QLYHUVLW\ RI 6\GQH\
6\GQH\1HZ6RXWK:DOHV$XVWUDOLD
6WKD#PDLOXV\GHGXDX
7KHUH DUH WKUHH YHFWRU WKULSV DQG WZR
Tospoviruses LQ VRXWKHUQ $XVWUDOLD ZKLFK LV
GHILQHG DV VRXWK RI ODWLWXGH 6 7KH YHFWRU
WKULSV DUH RQLRQ WKULSV Thrips tabaci /LQGHPDQ
WRPDWR WKULSV Frankliniella schultzei 7U\ERP
DQG ZHVWHUQ IORZHU WKULSV :)7 F. occidentalis
3HUJDQGH 7KH 7RVSRYLUXVHV DUH 7RPDWR 6SRWWHG
:LOW 9LUXV 76:9 DQG ,ULV <HOORZ 6SRW 9LUXV
,<69 7KHUH LV D WKLUG 7RVSRYLUXV &DSVLFXP
&KORURVLV 9LUXV ZKLFK PD\ EH YHFWRUHG E\ PHORQ
WKULSV T. palmi .DUQ\ EXW WKH\ ERWK RFFXU LQ
%XQGDEHUJ DQG &KLOGHUV VRXWK HDVW 4XHHQVODQG
ZHOO QRUWK RI 6 DQG ZLOO QRW EH FRQVLGHUHG
KHUH 0DLQ KRVW SODQWV DUH OHWWXFH SRWDWR
SHSSHUV WRPDWRHV DQG FXW IORZHUV VXFK DV
FKU\VDQWKHPXPV $OO WKUHH YHFWRU VSHFLHV RFFXU LQ
WKH LQWHQVLYH KRUWLFXOWXUDO SURGXFWLRQ QHDU
6\GQH\ 0HOERXUQH $GHODLGH DQG 3HUWK
+RZHYHU LQ WKH LQODQG LUULJDWHG SURGXFWLRQ
DUHDV LQFOXGLQJ &URRNZHOO +D\ DQG -HULOGHULH
WKH RQO\ YHFWRUV DUH T. tabaci DQG F. schultzei
:)7 ZDV IRXQG LQ 0LOGXUD HDUOLHU WKLV FHQWXU\
DQG KDV UHFHQWO\ EHHQ IRXQG LQ WKH LUULJDWHG DUHDV
RI %RRUW QRUWKHUQ 9LFWRULD LQ  7KH PDLQ
7RVSRYLUXV LV 76:9 ZLWK ,<69 SUHVHQW DW RQ
RQLRQ VHHG SURGXFWLRQ DUHDV DURXQG 1DUURPLQH
DQG *ULIILWK 3OHDVH UHIHU WR WKH PDS IRU WKH
ORFDWLRQ RI WKHVH DUHDV 76:9 LV YHFWRUHG E\ DOO
WKUHH YHFWRUV EXW ,<69 LV YHFWRUHG RQO\ E\ T.
tabaci &RQWUDU\ WR SRSXODU EHOLHI ZKHQ LQIHFWHG
F. schultzei LV DV HIILFLHQW YHFWRU DV :)7 EXW
EHFDXVH RI LWV PLJUDWRU\ KDELW LW LV OHVV OLNHO\ WR EH
LQIHFWHG T. tabaci LV LQWHUPHGLDWH LWV LV QRW DV
HIILFLHQW YHFWRU EXW DV LW PRYHV UHDGLO\ IURP KRVW
WR KRVW HVSHFLDOO\ DV ZHHGV GU\ RXW GXULQJ ODWH
VSULQJ 2FWREHU1RYHPEHU LW GRHV PRYH WKH
76:9 EHWZHHQ ERWK KRVW SODQWV DQG IDUPV :)7
ZDV ILUVW IRXQG LQ $XVWUDOLD LQ  ILUVW LQ 3HUWK
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
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KDV EHHQ PDLQO\ E\ LQIHVWHG SODQW PDWHULDO RIWHQ
YLD FHQWUDO PDUNHWV ,Q WKH LQODQG LUULJDWLRQ DUHD
ODUJH RYHUQLJKW IOLJKWV RI F. schultzei FDQ
LQWURGXFH 76:9 RYHU D ZLGH DUHD DW KLJK OHYHOV RI
LQIHFWLRQ ! LQIHFWLRQ RI WRPDWRHV LI QRW
VSUD\HG 7KHVH IOLJKWV LQYROYLQJ LQIHFWLYH WKULSV
RFFXU LQ DERXW  RI VHDVRQV T. tabaci LV RIWHQ
UHVSRQVLEOH IRU ORZHU OHYHOV RI 76:9 ± EXW
DW KLJKHU IUHTXHQF\ 7KH PDMRU YHFWRU LQ
7DVPDQLD LQ WKH +REDUW DQG /DXQFHVWRQ DUHD LV
T. tabaci DOWKRXJK WKHUH DUH VRPH VPDOO ZHOO
FRQWDLQHG LQIHVWDWLRQV RI :)7 ,Q 6\GQH\ EDVLQ
WKH IOLJKW DFWLYLW\ RI WKH WKULSV SRSXODWLRQ DQG WKH
SUHVHQFH RI 76:9 ZHUH PRQLWRUHG IRUWQLJKWO\ LQ
WKUHH FRPPHUFLDO KRUWLFXOWXUH IDUPV 7KH
VHDVRQDO G\QDPLFV RI WKULSV WKHLU PRYHPHQW
SDWWHUQ ZLWKLQ DQG RXWVLGH WKH IDUP SUHVHQFH
ZHHG KRVWV IRU WKULSV DQG LQFLGHQFH RI 76:9 ZHUH
GLVFXVVHG
Thrips-plant-interactions:
Evolution of host selection, feeding
and mating behavior
7HUU\,
8QLYHUVLW\ RI 8WDK 'HSDUWPHQW RI %LRORJ\ 6DOW
/DNH&LW\8WDK86$
WHUU\#ELRORJ\XWDKHGX
$ UHYLHZ RI WKULSVSODQW LQWHUDFWLRQV UHYHDOV WKDW
WKULSV RFFXS\ PDQ\ RI WKH IHHGLQJ QLFKHV DYDLODEOH
WR WKHP RQ SODQWV DQG WKDW LQ DQ HYROXWLRQDU\
VHQVH WKULSV KDYH EHHQ YHU\ RSSRUWXQLVWLF )URP
WKHLU HDUO\ EHJLQQLQJV DV OLNHO\ IXQJDO IHHGHUV LQ
GWULWXV WKULSV KDYH GLYHUVLILHG RQWR QXPHURXV
SODQW JURXSV DV SODQWV KDYH HYROYHG IURP
QRQVHHG EHDULQJ SODQWV WR WKH PRVW DGYDQFHG
SODQW WD[D 7KH PDMRU WUHQGV LQ WKULSV HYROXWLRQ
DQG SODQW HYROXWLRQ ZLOO EH UHYLHZHG LQ D
SK\ORJHQHWLF FRQWH[W 7KH VHOHFWLRQ SURFHVV E\
ZKLFK WKULSV FKRRVH VLWHV IRU IHHGLQJ PDWLQJ DQG
EURRG GHYHORSPHQW LV DOVR YHU\ GLYHUVH ZLWK VRPH
WKULSV VSHFLHV EHLQJ KLJKO\ VSHFLDOL]HG RQ VSHFLILF
KRVWV WR RWKHUV WKDW DUH DUFKHW\SDO JHQHUDOLVWV $
IHZ FDVH VWXGLHV ZLOO EH XVHG DV H[DPSOHV WR
GHPRQVWUDWH WKLV GLYHUVLW\ EHWZHHQ WKULSV VSHFLHV
VSHFLDOL]LQJ RQ D VLQJOH KRVW SODQW VSHFLHV RU JHQXV
DQG WKRVH WKDW IHHG PDWH DQG EUHHG RQ D ZLGH
DUUD\ RI SODQW VSHFLHV DQG IDPLOLHV DQG ZKDW LV
NQRZQ DERXW FXHV WKDW WKHVH WKULSV XVH WR VHOHFW
WKHLUKRVWSODQWV
Macrozamia cycad cone traits
mediate thrips and weevil
pollinator behavior
7HUU\,0RRUH&:DOWHU*+XOO&5RHPHU5
'HSDUWPHQW RI %LRORJ\ 8QLYHUVLW\ RU 8WDK 
6RXWK  (DVW 6WUHHW 6DOW /DNH &LW\ 87 
86$
WHUU\#ELRORJ\XWDKHGX
%HFDXVH F\FDGV DUH WKH EDVDO FODGH RI H[WDQW VHHG
SODQWV DQG LQVHFWV YHFWRU SROOHQ EHWZHHQ PDOH
DQG IHPDOH FRQHV VWXGLHV RI F\FDG SROOLQDWRUV
FRXOG UHYHDO PXFK DERXW HDUO\ SROOLQDWLRQ
PXWXDOLVPV 7KH F\FDG JHQXV MacrozamiaD Q
$XVWUDOLDQ HQGHPLF LV XQXVXDO LQ KDYLQJ VRPH
VSHFLHV SROOLQDWHG RQO\ E\ WKULSV LQ WKH JHQXV
Cycadothrips ZKHUHDV DOO RWKHU NQRZQ F\FDG
SROOLQDWRUV ZRUOGZLGH DUH EHHWOHV &RPSDULVRQV
RI VHYHUDO Macrozamia VSHFLHV SROOLQDWHG RQO\ E\
Tranes VS ZHHYLO ZLWK WKRVH SROOLQDWHG E\
Cycadothrips VS RQO\ UHYHDO GLIIHUHQFHV LQ WKHLU
FRQH YRODWLOH FRPSRQHQWV TranesSROOLQDWHG
VSHFLHV UHOHDVH PRQRWHUSHQHV SULPDULO\ OLQDORRO
DQG VPDOOHU DPRXQWV RI EHWDP\UFHQH ZKHUHDV
Cycadothrips ±SROOLQDWHG F\FDGV ODFN OLQDORRO DQG
UHOHDVH VHYHUDO PRQRWHUSHQHV GRPLQDWHG E\ YHU\
KLJK OHYHOV RI EHWDP\UFHQH 'LHO SHULRGLFLW\ RI
YRODWLOH HPLVVLRQV FRLQFLGHV ZLWK FRQH
WKHUPRJHQHVLV DQG LQVHFW PRYHPHQW EHWZHHQ
FRQHV GD\WLPH DFWLYLW\ IRU
CycadothripsSROOLQDWHG VSHFLHV DQG HYHQLQJ
DFWLYLW\ IRU TranesSROOLQDWHG RQHV 5HVXOWV RI
HOHFWURDQWHQQRJUDPV ($*V DQG JDV
FKURPDWRJUDSK\HOHFWURDQWHQQRJUDSKLF GHWHFWLRQ
*&($'V VKRZ WKDW LQVHFWV UHVSRQG
SK\VLRORJLFDOO\ WR VSHFLILF FRPSRQHQWV ZLWKLQ
WKHLU KRVW FRQH¶V YRODWLOH PL[ ,Q SDUWLFXODU
Cycadothrips chadwicki UHVSRQG WR EHWDP\UFHQH
DQG WZR EHWDRFLPHQH LVRPHUV ( EHWDRFLPHQH
DQG DOOREHWDRFLPHQH Tranes VS IURP M.
machinii UHVSRQG WR ERWK OLQDORRO DQG
EHWDP\UFHQH 2OIDFWRPHWHU WHVW UHVXOWV LQGLFDWH
WKDW Cycadothrips DUH DWWUDFWHG E\ EHWDRFLPHQH
LVRPHUV EXW DUH UHSHOOHG E\ EHWDP\UFHQH
:HHYLOV UHVSRQGHG SRVLWLYHO\ WR OLQDORRO 7KH
WLPLQJ RI VSHFLILF FRPSRQHQW HPLVVLRQV PD\
H[SODLQ LQVHFW PRYHPHQWV EHWZHHQ FRQHV 7KHVH
WHVWV VXJJHVW D SRVVLEOH SODQW VSHFLHV LVRODWLQJ
PHFKDQLVP WKDW RSHUDWHV WKURXJK WKH VSHFLILF
SROOLQDWRUE\DIIHFWLQJLQVHFWEHKDYLRU
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9RO_$UWLFOH Plant volatiles and thrips; Are
attractants arresting?
7HXORQ''DYLGVRQ0-DPHV'
1HZ =HDODQG ,QVWLWXWH IRU &URS 	 )RRG 5HVHDUFK
/LPLWHG 3ULYDWH %DJ  &KULVWFKXUFK 1HZ
=HDODQG
GDYLGVRQP#FURSFULQ]
$QHPRWD[LV LV WKH SULQFLSDO EHKDYLRU XVHG E\
ODUJHU LQVHFWV VXFK DV OHSLGRSWHUD WR ORFDWH
PDWHV DQG SUHVXPDEO\ VXLWDEOH KRVWV )RU
VPDOOHU LQVHFWV OLNH WKULSV RULHQWDWLRQ WR D YRODWLOH
FRPSRXQG XVLQJ ZLQG ZRXOG EH GLIILFXOW EHFDXVH
RI WKHLU SRRU DELOLW\ WR IO\ :H SURSRVH WKDW VR
FDOOHG DWWUDFWDQW YRODWLOH FRPSRXQGV SRWHQWLDOO\
HOLFLW DQ DUUHVWLQJ UHVSRQVH LQ IO\LQJ WKULSV
7KULSV¶ IOLJKW FRXOG EH LQKLELWHG E\ VXFK
DUUHVWDQWV VR WKULSV GR QRW IO\ LQ WKH SUHVHQFH RI
WKHVH FRPSRXQGV RU LI WKH\ DUH LQ IOLJKW WKHVH
DUUHVWDQWV WULJJHU D ODQGLQJ UHVSRQVH $UUHVWDQW
DFWLYLW\ KDV SRWHQWLDOO\ EHHQ LQYROYHG LQ WKULSV
UHVSRQVH WR VHOHFWHG FRPSRXQGV LQ ODERUDWRU\
VWXGLHV ZKHUH IHZHU WKULSV IOHZ LQ WKH SUHVHQFH RI
D YRODWLOH FRPSRXQG )LHOG WULDOV ZHUH XQGHUWDNHQ
XVLQJ EODFN EDLWHG RU XQEDLWHG ZDWHU WUDSV RU
ZKLWH XQEDLWHG ZDWHU WUDSV VHW DW YDU\LQJ
GLVWDQFHV     DQG  P UDGLDWLQJ RXW
IURP D FHQWUDOO\ EDLWHG WUDS 7KH YRODWLOH
FRPSRXQG DSSHDUV WR HOLFLW D ODQGLQJ UHVSRQVH LQ
IO\LQJ WKULSV EHFDXVH D KLJKHU QXPEHU RI WKULSV
ZHUH UHFRUGHG LQ EDLWHG EODFN ZDWHU WUDSV 7KH
FHQWUDO ZKLWH ZDWHU WUDSV EDLWHG ZLWK D YRODWLOH
FRPSRXQG KDG WKH KLJKHVW QXPEHUV RI WKULSV
ZLWK GHFUHDVLQJ QXPEHUV UHFRUGHG LQ XQEDLWHG
WUDSVZLWKLQPGRZQZLQGRIWKHFHQWUDOWUDS
Expression of Tomato spotted wilt
virus RNA and protein in yeast
from cDNA clones
7KRPSVRQ$1.DLQ]0*HUPDQ7/
'HSDUWPHQW RI (QWRPRORJ\ 8QLYHUVLW\ RI
:LVFRQVLQ0DGLVRQ0DGLVRQ:,86$
'HSDUWPHQW RI %LRORJ\ &ROJDWH 8QLYHUVLW\
+DPLOWRQ1<86$
DQW#HQWRPRORJ\ZLVFHGX
Tomato spotted wilt virus 76:9 LV D SODQW
LQIHFWLQJ YLUXV LQ WKH IDPLO\ Bunyaviridae WKDW
UHSOLFDWHV LQ LWV LQVHFW YHFWRU Frankliniella
occidentalis 2XU ORQJ WHUP JRDO LV WR SURGXFH
LQIHFWLRXV 7RPDWR VSRWWHG ZLOW YLUXV HQWLUHO\ IURP
FORQHG FRPSRQHQWV H[SUHVVHG IURP SODVPLGV LQ
\HDVW FHOOV :H DUH XVLQJ \HDVW FHOOV EHFDXVH 
WKH\ SURYLGH QXPEHU RI VHOHFWDEOH PDUNHUV WR
IDFLOLWDWH WKH GHOLYHU\ RI DOO FRPSRQHQWV UHTXLUHG
IRU WKH V\VWHP IURP SODVPLGV  WKH V\VWHP KDV
EHHQ XVHG VXFFHVVIXOO\ IRU SRVLWLYH VHQVH 51$
YLUXVHV DQG  WKH DELOLW\ WR XVH ZHOO HVWDEOLVKHG
\HDVW JHQHWLF DSSURDFKHV WR KHOS XQGHUVWDQG WKH
KRVW JHQHV LQYROYHG LQ 76:9 UHSOLFDWLRQ :H DUH
XVLQJ DQ DSSURDFK VLPLODU WR WKDW XVHG IRU DQLPDO
YLUXVHV WR HVWDEOLVK WKH UHSOLFRQ V\VWHP :H
SURGXFHG D SURGXFW WKDW ZDV D IDLWKIXO FRS\ RI WKH
76:9 6 51$ E\ UHYHUVH WUDQVFULSWLRQ 3&5 XVLQJ
SULPHUV WKDW DGGHG D PRGLILHG SKDJH 7 SURPRWHU
WR JHQHUDWH WKH GHVLUHG ¶ HQG :H WKHQ DGGHG D
PRGLILHG +HSDWLWLV 'HOWD 9LUXV +'9 ULER]\PH
WR JHQHUDWH WKH SURSHU ¶ HQG DQG FORQHG WKH
IUDJPHQW LQWR WKH \HDVW H[SUHVVLRQ YHFWRU S56
)LQDOO\ ZH PDUNHG RXU FRQVWUXFW E\ FKDQJLQJ D
VLQJOH QXFOHRWLGH LQ WKH 16V 25) WR FUHDWH D VLOHQW
PXWDWLRQ WKDW DGGHG D PmlI UHVWULFWLRQ VLWH WR WKH
6 VHTXHQFHV 7KLV JHQHUDWHG WKH SODVPLG
76:95(3 WKH EDVLV RI RXU UHSOLFRQ V\VWHP 7KH
76:9 1 RSHQ UHDGLQJ IUDPH ZDV DPSOLILHG IURP
WKH SODVPLG S$&71 LQVHUWHG EHKLQG WKH
*DO*DO SURPRWHU DQG FORQHG LQWR \HDVW
SODVPLG S/'% WR FUHDWH S76:91 7KH 7
51$ SRO\PHUDVH JHQH ZDV DPSOLILHG E\ 3&5
PRGLILHG WR LQFOXGH WKH 69 7 DQWLJHQ QXFOHDU
ORFDOL]DWLRQ VHTXHQFH DQG LQVHUWHG GRZQVWUHDP
IURP WKH $'+ SURPRWHU WR FUHDWH S751$3
<HDVW FHOOV VWUDLQ / WUDQVIRUPHG ZLWK
76:95(3 DQG S751$3 H[SUHVV WKH 76:9 6
51$ 1RUWKHUQ DQDO\VLV YHULILHV WKDW 6 51$
H[WUDFWHG IURP YLUDO 513V LVRODWHG IURP LQIHFWHG
SODQWV DQG UHSOLFRQ 51$ LVRODWHG IURP \HDVW
FRPLJUDWH 573&5 SURGXFWV XVLQJ 51$ IURP
SODQW 513V DUH QRW FOHDYHG ZLWK PmII ZKHUHDV
573&5 SURGXFWV IURP WKH UHSOLFRQ 6 51$
H[WUDFWHG IURP \HDVW DUH GLJHVWHG ZLWK PmII DV
H[SHFWHG :HVWHUQ DQDO\VLV RI \HDVW FHOOV
WUDQVIRUPHG ZLWK S76:91 GHPRQVWUDWHG WKDW
76:9 1 SURWHLQ LV HIILFLHQWO\ DQG VWDEO\
H[SUHVVHG )LQDOO\ ZH KDYH LVRODWHG DQ 513OLNH
VWUXFWXUH IURP \HDVW WUDQVIRUPHG ZLWK DOO WKUHH
SODVPLGV WKDW EDQGV LQ D &V&O LVRS\FQLF JUDGLHQW
DW WKH VDPH GHQVLW\ JFF DV 76:9 513V
LVRODWHG IURP SODQWV 2XU GDWD VXJJHVWV WKDW ZH
DUH SURGXFLQJ DXWKHQWLF WUDFHDEOH 76:9 513V
LQ\HDVWFHOOV
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Thrips tabaci
7RGD60XUDL70RULVKLWD0
'HSDUWPHQW RI *UDSH DQG 3HUVLPPRQ 5HVHDUFK
1DWLRQDO ,QVWLWXWH RI )UXLW 7UHH 6FLHQFH
+LJDVKLKLURVKLPD+LURVKLPD-DSDQ
)DFXOW\ RI $JULFXOWXUH 8WVXQRPL\D 8QLYHUVLW\
8WVXQRPL\D7RFKLJL-DSDQ
/DERUDWRU\ RI 3HUVLPPRQ DQG 3HDFK )UXLW 7UHH
([SHULPHQW 6WDWLRQ :DND\DPD 5HVHDUFK &HQWHU
RI $JULFXOWXUH )RUHVWU\ DQG )LVKHULHV .RNDZD
:DND\DPD-DSDQ
WRGD#DIIUFJRMS
Thrips tabaci /LQGHPDQ LV D ZLGHO\GLVWULEXWHG
SHVW LQVHFW WKDW LQMXUHV D ZLGH UDQJH RI FURSV ,Q
-DSDQ LW LV NQRZQ DV D VHULRXV SHVW RI Allium
+RZHYHU WKLV WKULSV KDV UHFHQWO\ EHJXQ IRU WKH
ILUVW WLPH WR LQIHVW RWKHU -DSDQHVH FURSV VXFK DV
SHUVLPPRQ DQG PDQGDULQ RUDQJH ,W KDV EHHQ
SRLQWHG RXW WKDW WKHUH LV JHQHWLF GLIIHUHQWLDWLRQ LQ
T. tabaci %UXQQHU 3& et al  Heredity 
± 0XUDL 7 DQG 7RGD 6  ,Q 0DUXOOR
5 0RXQG / HGLWRUV Thrips and Tospoviruses:
Proceedings of the 7th International Symposium
on Thysanoptera SS ± &6,52 DQG
8QLYHUVLWD GHJOL VWXGL 0HGLWHUUDQHD GL 5HJJLR
&DODEULD 7R JDLQ DQ XQGHUVWDQGLQJ RI WKH JHQHWLF
EDFNJURXQG XQGHUO\LQJ WKLV SKHQRPHQRQ ZH
LQYHVWLJDWHG WKH JHQHWLF YDULDWLRQ RI WKLV VSHFLHV
:H FROOHFWHG  RYHUVHDV DQG  -DSDQHVH ORFDO
SRSXODWLRQV '1$ ZDV H[WUDFWHG IURP LQGLYLGXDO
IHPDOH DGXOWV DQG D SDUW RI PLWRFKRQGULDO
F\WRFKURPH R[LGDVH JHQH VXEXQLW , &2, ZDV
DPSOLILHG 7KH QXFOHRWLGH VHTXHQFHV ZHUH
DQDO\]HG E\ GLUHFW VHTXHQFLQJ DQG FRPSDUHG
DPRQJ SRSXODWLRQV $V D UHVXOW IRXU GLIIHUHQW
KDSORW\SHV ZHUH GHWHFWHG LQ -DSDQHVH
SRSXODWLRQV 7ZR KDSORW\SHV RI
SHUVLPPRQIHHGLQJ SRSXODWLRQV GLIIHUHG IURP WKH
PDMRULW\ KDSORW\SH RI RWKHU -DSDQHVH SRSXODWLRQV
DQG ZHUH LGHQWLFDO WR WKDW GHWHFWHG LQ RYHUVHDV
SRSXODWLRQV +RZHYHU LW LV QRW FOHDU ZKHWKHU RU
QRW WKH SHUVLPPRQIHHGLQJ SRSXODWLRQ LV IURP
RYHUVHDV ,Q WKLV VWXG\ ZH DOVR DQDO\]HG WKH &2,
VHTXHQFH RI  PDOH DGXOWV IURP WZR RYHUVHDV DQG
RQH -DSDQHVH SRSXODWLRQ $OWKRXJK WKHLU
VHTXHQFHV VKRZHG FRQVLGHUDEOH YDULDWLRQ WKH\
IRUPHG DQ LQGHSHQGHQW FODGH ZLWK VHYHUDO
IHPDOHV :H SUHVXPH WKDW WKLV FODGH FRQVLVWV RI
DUUKHQRWRNRXV VWUDLQV DQG WKH RWKHUV DUH
WKHO\WRNRXVVWUDLQV
Efficacy testing of dDifferent IPM
methods against Thrips tabaci
Lindeman (Thysanoptera:
Thripidae) on cabbage and onion
7UGDQ69DOLF1=QLGDUFLF'
8QLYHUVLW\ RI /MXEOMDQD %LRWHFKQLFDO )DFXOW\
'HSW RI $JURQRP\ -DPQLNDUMHYD  6,
/MXEOMDQD6ORYHQLD
VWDQLVODYWUGDQ#EIXQLOMVL
,Q ± WKH HIILFDF\ RI OLJKW EOXH VWLFN\
ERDUGV IRU PDVV WUDSSLQJ RI RQLRQ WKULSV LQ RQLRQ
ZDV LQYHVWLJDWHG ,Q WKH GULHU \HDU  QR
GLIIHUHQFHV LQ \LHOG ZHUH GHWHUPLQHG EHWZHHQ WKH
WUHDWPHQWV ,Q  ZKLFK ZDV TXLWH DYHUDJH
UHJDUGLQJ WKH ZHDWKHU FRQGLWLRQV WKH OHDVW
GDPDJH RQ WKH OHDYHV DQG WKH KLJKHVW \LHOG ZDV LQ
SODQWV WUHDWHG WZLFH ZLWK GHOWDPHWKULQ ,Q WKH
WUHDWPHQWV ZLWK VWLFN\ ERDUGV WKH H[WHQW RI
GDPDJH RQ OHDYHV ZDV KLJKHU FRPSDUHG WR WKH
FRQWURO WUHDWPHQW ,W ZDV FRQFOXGHG WKDW DGXOWV
IURP GLVWDQW SODQWV DUH DWWUDFWHG WR WKH OLJKW EOXH
FRORU EXW QHDU WKH RQLRQ WKH VPHOO RI SODQWV
SUHYDLOV 7UGDQ 6 et al.  Zeitschrift für
Pflanzenkrankheiten und Pflanzenschutz 
± ,Q  WKH HIILFDF\ RI IRXU LQWHUFURSV
WR UHGXFH WKH GDPDJH FDXVHG E\ WKULSV IHHGLQJ
ZDV WHVWHG RQ WKH VDPH KRVW ,Q RQLRQ JURZQ ZLWK
EXFNZKHDW RU ODF\ SKDFHOLD WKH H[WHQW RI GDPDJH
RQ OHDYHV ZDV ORZHU ,Q ERWK WUHDWPHQWV WKH \LHOG
RI RQLRQ ZDV VLJQLILFDQWO\ ORZHU WRR FRPSDUHG WR
RQLRQ JURZQ ZLWK ZKLWH FORYHU RU RUFKDUG JUDVV
ZKLFK ZHUH OHVV HIILFLHQW LQ GHWHUULQJ WKH SHVW
IURP RQLRQ *URZLQJ RQLRQ ZLWK EXFNZKHDW RU
ODF\ SKDFHOLD VHHPV DSSURSULDWH ZKHQ WKH SULRULW\
LV D SURGXFWLRQ RI KHDOWKLHU IRRG :KHQ ZH DLP WR
SURGXFH D KLJKHU \LHOG ZKLWH FORYHU RU RUFKDUG
JUDVV DUH UHFRPPHQGHG DV LQWHUFURSV 7KH
HIILFDF\ RI GHOWDPHWKULQ ZDV WHVWHG IRU FRQWURO RI
RQLRQ WKULSV LQ HDUO\ ZKLWH FDEEDJH WRR ,Q 
ZKHQ WKH WKULSV SRSXODWLRQ ZDV QXPHURXV QR
VLJQLILFDQW GLIIHUHQFHV ZHUH IRXQG LQ WKH LQGH[ RI
GDPDJH FRQVLGHULQJ WKH ORZHU WKUHVKROG \LHOG
ORVV DQG QHW PDVV RI KHDGV EHWZHHQ WKH SODQWV
VSUD\HG RQFH DQG WZLFH 7KH WKUHVKROG LQ ERWK
WUHDWPHQWV ZDV H[FHHGHG XS WR VHYHQWK OHDI RI
KHDG WKH VDPH DV LQ WKH FRQWURO SODQWV
&RQVLGHULQJ WKH KLJKHU WKUHVKROG ZH UHFRPPHQG
WR UHPRYH IRXU H[WHULRU OHDYHV RQ FDEEDJH KHDGV
VSUD\HG RQFH DQG WZLFH ,Q WKH 6ORYHQLDQ JURZLQJ
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH UHJLRQ DV ZHOO DV LQ RWKHU UHJLRQV ZLWK VLPLODU
FOLPDWLF FRQGLWLRQV ZH UHFRPPHQG RQH
DSSOLFDWLRQ RI GHOWDPHWKULQ LQ WKH ILUVW GHFDGH RI
-XQH ,Q  WKH HIILFDF\ RI GLIIHUHQW PXOFKHV
DJDLQVW WKH SHVW RQ HDUO\ ZKLWH FDEEDJH ZDV
WHVWHG 7KH PRVW GDPDJH ZDV HVWDEOLVKHG RQ WKH
H[WHULRU OHDYHV RI KHDGV JURZQ RQ EODFN 3( PXOFK
DQG RQ XQPXOFKHG VRLO 7KH PDVV RI KHDGV DQG
QHW PDVV RI KHDGV ZHUH WKH KLJKHVW LQ WKH 3(
PXOFK ZKLOH ERWK SDUDPHWHUV ZHUH WKH ORZHVW LQ
WKH VRLO FRYHUHG ZLWK KD\ DQG EDUOH\ VWUDZ ,Q WKH
SDUDOOHO H[SHULPHQW WKH VRLO ZDV PXOFKHG ZLWK 3(
PXOFK RQH PRQWK DIWHU WUDQVSODQWLQJ DQG DIWHU
WKLV WLPH WKH RUJDQLF PXOFKHV ZHUH SXW RQ WKH VRLO
1R VLJQLILFDQW GLIIHUHQFHV LQ ERWK ZHLJKW
SDUDPHWHUV DQG H[WHQW RI GDPDJH RQ OHDYHV ZHUH
GHWHUPLQHG EHWZHHQ 3( PXOFK KD\ DQG
XQPXOFKHG VRLO 7KH KLJKHVW \LHOG ORVV ZDV IRXQG
LQ FDEEDJH SODQWV JURZQ RQ DUWLILFLDO PXOFK DQG
VWUDZ 7KH HIILFDF\ RI ,30 PHWKRGV IRU WKULSV
FRQWURO LQ RQLRQ DQG FDEEDJH LV GLIIHUHQW DQG
GHSHQGV RQ PDQ\ IDFWRUV 7KH H[SHGLHQFH RI WKHVH
PHWKRGV LQ YHJHWDEOH SURGXFWLRQ GHSHQGV RQ WKH
SHVW SRSXODWLRQ OHYHO VXVFHSWLELOLW\ RI YDULHWLHV
7UGDQ 6 et al.  African Entomology 
± DJURWHFKQLTXHV DQG ZHDWKHU FRQGLWLRQV
$V WKH ODWWHU DUH PRUH DQG PRUH XQIRUHVHHQ VXFK
LVDOVRWKHHIILFDF\RI,30PHWKRGV
Acetates in secretions of thrips
7VFKXFK*/LQGHPDQQ3 0RULW]*
'HYHORSPHQWDO %LRORJ\ 'HSDUWPHQW RI %LRORJ\
3KDPDFHXWLFDO %LRORJ\ 'HSDUWPHQW RI
3KDUPDF\ 0DUWLQ/XWKHU8QLYHUVLW\
+DOOH:LWWHQEHUJ ' +DOOH *HUPDQ\
WVFKXFK#]RRORJLHXQLKDOOHGH
6HFUHWLRQV RI 7K\VDQRSWHUD VSHFLHV FRQVLVW RI YHU\
GLIIHUHQW FKHPLFDO FRQVWLWXHQWV VXFK DV DOLSKDWLF
K\GURFDUERQV FDUER[\OLF DFLGV DOLSKDWLF HVWHUV
F\FOLF HVWHUV RI K\GUR[\O FDUER[\OLF DFLGV
ODFWRQHV S\UDQRQHV QDSKWKRTXLQRQHV DQG
WHUSHQHV ,Q WKLV SDSHU RQO\ DOLSKDWLF HVWHUV RI
DFHWLF DFLG IRXQG LQ  RI WKH LQYHVWLJDWHG
VSHFLHV DUH WKH IRFXV RI DWWHQWLRQ 7KH DOLSKDWLF
HVWHU ZLWK ORQJHVW FKDLQ NQRZQ SUHYLRXVO\ IURP
7K\VDQRSWHUD LV RFWDGHF\O DFHWDWH IURP
Gynaikothrips uzeli, RQO\   RI VHFUHWLRQ
6X]XNL 7 et al.  Japanese Journal of
Applied Entomology and Zoology  ±
+H[DGHF\O DFHWDWH LV UHSRUWHG IURP Gynaikothrips
ficorum DQG G. uzeli ZKHUH LW LV RQH RI WKH PDLQ
FRQVWLWXHQWV DQG LQ VPDOOHU DPRXQWV IURP
Leeuwenia (=Varshneyia) pasaniae DQG IURP
Liothrips kuwanai +RZDUG ') et al. 
Phytophaga  ± 6X]XNL 7 et al. 
Japanese Journal of Applied Entomology and
Zoology  ± $ VPDOO SDUW RI WKH
Liothrips kuwanai VHFUHWLRQ   LV SUREDEO\
KH[DGHFHQ\O DFHWDWH GRXEOH ERQG SRVLWLRQ
XQNQRZQ 7KH VHFUHWLRQ RI L. pasaniae FRQWDLQV
PDLQO\ WHWUDGHF\O DFHWDWH   WULGHFDQH 
 DQG SHQWDGHFDQH   ,Q FRQWUDVW WR WKHVH
VSHFLHV RI 7XEXOLIHUD WKH RQO\ VSHFLHV RI
7HUHEUDQWLD IURP ZKLFK FKHPLFDOV KDYH EHHQ
LGHQWLILHG VR IDU Frankliniella occidentalis
SURGXFH D PL[WXUH RI GRGHF\O DQG GHF\O DFHWDWH LQ
WKH DQDO GURSOHWV RI VHFRQG LQVWDU ODUYDH DOWKRXJK
RQO\ LQ WUDFHV LQ VHFUHWLRQV E\ DGXOWV 7HHUOLQJ &5
et al.  Journal of Chemical Ecology 
± 7KH UHFHQWO\ LQYHVWLJDWHG GHIHQVLYH
VHFUHWLRQV RI DGXOW DQG ODUYDO Suocerathrips
linguis 3KODHRWKULSLGDH 7K\VDQRSWHUD ZHUH
IRXQG WR FRQWDLQ D ORQJ FKDLQHG DFHWDWH
=HLFRVDGLHQ\O DFHWDWH WKDW ZDV QRW
SUHYLRXVO\ NQRZQ WR RFFXU QDWXUDOO\ &VXN 5 et al.
 Tetrahedron  ± 7VFKXFK * et
al.  Journal of Chemical Ecology 
± 7KLV VXEVWDQFH RFFXUUHG WRJHWKHU
ZLWK RFWDGHF\O DFHWDWH DQG RWKHU ORQJ FKDLQHG
DFHWDWHV 7KH HLFRVDGLHQ\O DFHWDWH UHSHOV DQWV DQG
VSUHDGV RQ WKH VXUIDFH RI VXFK SRWHQWLDO
SUHGDWRUV 7KH PL[WXUH FDQ SURYLGH D OLTXLG
ORQJODVWLQJ VXUIDFH FRDWLQJ ZLWK D YHU\ ORZ
YDSRXU SUHVVXUH ,Q SUHGDWRUV OLNH DQWV DQG PLWHV
XVLQJ PDLQO\ WKH ROIDFWRU\ VHQVH FRDWLQJ WKH
VHQVRU\ RUJDQV ZRXOG PDNH WKH DQLPDOV ³EOLQG´
7KH\ ZRXOG QRW EH DEOH WR ILQG WKH SUH\ DJDLQ DQG
DQWV ZRXOG KDYH GLIILFXOW\ HYDOXDWLQJ WKHLU RZQ
SKHURPRQHV VXFK DV WUDLO SKHURPRQHV WR UHWXUQ
WR WKH QHVW DQG LQIRUP QHVWPDWHV DERXW SRWHQWLDO
SUH\
Genetic diversity and evolution of
Tomato spotted wilt virus (TSWV)
7VRPSDQD0&DUERQH,$EDG-0R\HU-:
'HSDUWPHQW RI 3ODQW 3DWKRORJ\ 8QLYHUVLW\ RI
1RUWK&DUROLQD&KDSHO+LOO&KDSHO+LOO1&
&HQWHU IRU ,QWHJUDWHG )XQJDO 5HVHDUFK
'HSDUWPHQW RI 3ODQW 3DWKRORJ\ 1RUWK &DUROLQD
6WDWH8QLYHUVLW\5DOHLJK1&




-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH Tomato spotted wilt virus 76:9 LV D OHDGLQJ
SODQWYLUDOSDWKRJHQ0R\HU-:,Q:HEVWHU
5 *UDQRII $ HGLWRUV Encyclopedia of Virology
± $FDGHPLF 3UHVV 0R\HU -:  ,Q
+XOO 5 HGLWRU Encyclopedia of Microbiology
± $FDGHPLF 3UHVV 7VRPSDQD 0 et al.
 Molecular Ecology  ± WKDW LQIHFWV
PRUH WKDQ  SODQW DQG  WKULSV VSHFLHV 76:9
KDV EHHQ VKRZQ WR DGDSW WR VHOHFWLRQ SUHVVXUHV E\
UHDVVRUWPHQW 4LX :3 et al  Virology 
± DQG E\ DFFXPXODWLRQ RI GHIHFWLYH
PXWDQWV LQ WKH SRSXODWLRQ 6LQ 6+ et al. 
Proceedings of the National Academy of Sciences
USA  ± 7KH RYHUDOO JRDO RI WKLV
VWXG\ ZDV WR HOXFLGDWH WKH PROHFXODU HYROXWLRQ
DQG SRSXODWLRQ JHQHWLFV RI 76:9 DW WKH VSHFLHV
OHYHO DQG ZLWKLQ LQGLYLGXDO LVRODWHV ,QLWLDOO\ WR
FKDUDFWHUL]H WKH UHFHQW HYROXWLRQDU\ KLVWRU\ RI WKH
76:9 VSHFLHV ZH XVHG FRQVHQVXV VHTXHQFH GDWD
IURP JHQHV HQFRGLQJ ILYH YLUDO SURWHLQV 2XU
DQDO\VLV SURYLGHG WKH ILUVW GHPRQVWUDWLRQ RI
SRSXODWLRQ VWUXFWXULQJ DQG VSHFLHVZLGH
SRSXODWLRQ H[SDQVLRQV IRU 76:9 DWWULEXWHG WR
IRXQGHU HIIHFWV 7VRPSDQD et al.  Molecular
Ecology  ± 7VRPSDQD et al. 
Phytopathology  6XSSOHPHQW   :H DOVR
LGHQWLILHG SRVLWLYH VHOHFWLRQ IDYRULQJ GLYHUJHQFH
EHWZHHQ Tospovirus VSHFLHV DQG SXULI\LQJ
VHOHFWLRQ DFWLQJ DW WKH VSHFLHV OHYHO WR SUHVHUYH
SURWHLQ IXQFWLRQ 6XEVHTXHQWO\ DQDO\VHV RI
WKLUWHHQ LQGLYLGXDO 76:9 LVRODWHV UHSUHVHQWHG E\
 FORQHV UHYHDOHG WKDW QDWXUDO 76:9 LVRODWHV
DUH KLJKO\ KHWHURJHQHRXV YLUDO SRSXODWLRQV WKDW
FRQVLVW RI RQH RU WZR KDSORW\SHV ZLWK KLJK
IUHTXHQF\ DQG DQ DUUD\ RI FORVHO\ UHODWHG UDUH
KDSORW\SHV VRPH RI ZKLFK KDYH GHOHWLRQV DQGRU
VWRS FRGRQV 7KHVH YLUDO SRSXODWLRQV H[KLELW D
KLJK WUDQVLWLRQDO ELDV UHODWHG WR WKH IXQFWLRQ RI
5G5S SRO\PHUDVH RU GV5$' $QDO\VLV EDVHG RQ
WHVWV RI QHXWUDOLW\ JHQH JHQHDORJLHV DQG WKH
FRDOHVFHQW XQFRYHUHG D SRSXODWLRQ KLVWRU\ RI
JHQHWLF ERWWOHQHFNV IROORZHG E\ SRSXODWLRQ JURZWK
IRU DOO YLUDO LVRODWHV DQG D OLPLWHG DPRXQW RI
UHFRPELQDWLRQ IRU WKUHH YLUDO LVRODWHV 0LJUDWLRQ
ZDV VLJQLILFDQWO\ UHVWULFWHG EHWZHHQ YLUDO
SRSXODWLRQV 2YHUDOO RXU ILQGLQJV LPSURYH RXU
NQRZOHGJH RQ WKH LPSRUWDQW IDFWRUV WKDW JRYHUQ
WKHHYROXWLRQRISODQW51$YLUXVHV
Analysis of Tomato spotted wilt
virus (TSWV) transmission by
Thrips setosus
7VXGD6
1DWLRQDO $JULFXOWXUDO 5HVHDUFK &HQWHU 7VXNXED
,EDUDNL-DSDQ
VKLQ\DW#DIIUFJRMS
7RVSRYLUXVHV DUH FXUUHQWO\ NQRZQ WR EH
WUDQVPLWWHG E\ DW OHDVW WHQ VSHFLHV RI WKULSV
Frankliniella occidentalis 3HUJDQGH WKH ZHVWHUQ
IORZHU WKULSV KDYLQJ D EURDG KRVW UDQJH LV WKH
PRVW FRPPRQ WRVSRYLUXV YHFWRU LQVHFW $V
GRFXPHQWHG IRU F. occidentalis ZKHQ Thrips
setosus 0RXOWRQ WKH OLJKWEURZQ VR\EHDQ
WKULSV ZKLFK LV DQ HQGHPLF VSHFLHV LQ -DSDQ
DFTXLUHV Tomato spotted wilt virus DV D ILUVW
LQVWDU ODUYDH WKH YLUXV HQWHUV WKH PLGJXW
HSLWKHOLDO FHOOV UHSOLFDWHV DQG PRYHV WR VDOLYDU\
JODQGV GXULQJ SXSDWLRQ WKHQ WKH HPHUJHG DGXOW LV
DEOH WR WUDQVPLW WKH YLUXV 7KH SUHYLRXV FHOOXODU
LQYHVWLJDWLRQV FDUULHG RXW RQO\ LQ F. occidentalis LI
DFTXLVLWLRQ DFFHVV IHHGLQJ $$) ZDV ILUVW JLYHQ DV
DQ DGXOW VXJJHVWHG WKDW LQIHFWLYLW\ ZDV SUHYHQWHG
EHFDXVH 76:9 ZDV XQDEOH WR HQWHU WKH PLGJXW RI
DGXOW WKULSV ,Q DGXOW T. setosus JLYHQ DQ $$) DV
DQ DGXOW KRZHYHU WKH YLUXV ZDV IRXQG WR HQWHU
DQG UHSOLFDWH LQ WKH PLGJXW EXW QRW LQ WKH VDOLYDU\
JODQGV PHDQLQJ WKDW FRXOG QRW WUDQVPLW WKH YLUXV
(OHFWURQ PLFURVFRSLF REVHUYDWLRQV RI DGXOW T.
setosus VKRZHG WKDW QR LQIHFWLRQ RFFXUUHG LQ FHOOV
EH\RQG WKH PLGJXW HSLWKHOLD VXJJHVWLQJ WKDW WKH
YLUXV LQIHFWLRQ LV OLPLWHG LQ WKH HSLWKHOLDO FHOOV ,Q
FRQWUDVW ZKHQ ODUYDO T. setosus ZDV ILUVW JLYHQ DQ
$$) WKH YLUXV ZDV IRXQG WR WKH PLGJXW DQG WKH
YLVFHUDO PXVFOH WLVVXH OLQLQJ WKH PLGJXW DV WKDW RI
ODUYDO F. occidentalis LQIHFWHG 2XU ILQGLQJV
VXJJHVW WKDW WKH EDUULHU WR LQIHFWLYLW\ LQ DGXOWV T.
setosus GLIIHUV IURP WKDW VKRZQ IRU DGXOWV F.
occidentalis
Host plant resistance to TSWV:
current status and historical
perspective
0DVVLPR7XULQD0DULQD&LXIIR3DROR0DUJDULD
,VWLWXWR GL 9LURORJLD 9HJHWDOH &157RULQR 6WUDGD
GHOOHFDFFH7RULQR,WDO\
PWXULQD#LYYFQULW
'XH WR WKH GLIILFXOW\ RI FRQWUROOLQJ WKH WKULS
YHFWRU ZLWK HLWKHU FKHPLFDO RU ELRORJLFDO FRQWURO
PHWKRGV KRVW SODQW UHVLVWDQFH WR 76:9 LV WKH
RQO\ HFRQRPLFDOO\ IHDVLEOH DSSURDFK WR FRQWUROOLQJ
Tomato spotted wilt virus Tospovirus
Bunyaviridae 7KURXJK WUDGLWLRQDO EUHHGLQJ
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH SURJUDPV D YDULHW\ RI UHVLVWDQFH JHQHV IURP
GLIIHUHQW SODQW VSHFLHV KDYH EHHQ LQWURJUHVVHG LQWR
WKH YHJHWDEOH FURSV PRVW KHDYLO\ GDPDJHG E\ WKLV
YLUXV :H ZLOO EULHIO\ RXWOLQH WKH KLVWRU\ RI WKH
GLVFRYHU\ DQG WKH FKDUDFWHUL]DWLRQ RI WKH WZR PRVW
SRSXODU UHVLVWDQFH JHQHV Sw5 LQ WRPDWR DQG Tsw
LQ SHSSHU 2YHU WKH \HDUV UHSRUWV RI WKH SUHVHQFH
RI UHVLVWDQFH EUHDNLQJ VWUDLQV RI 76:9 DQG WKH
UHVXOWLQJ GLVHDVH HSLGHPLFV KDYH VWLPXODWHG WKH
VHDUFK IRU QHZ UHVLVWDQFH JHQHV IRU ERWK WRPDWR
DQG SHSSHU FURSV :H ZLOO SURYLGH DQ RYHUYLHZ RI
WKH LPSRUWDQFH RI VXFK HSLGHPLF HSLVRGHV DVVHVV
WKH SUREDELOLW\ RI ILQGLQJ DQG LQWURJUHVVLQJ QHZ
UHVLVWDQFH JHQHV DQG GLVFXVV SRWHQWLDO RXWFRPHV
RI VXFK HIIRUWV $GGLWLRQDOO\ LQ WKH FDVH RI WKHVH
UHVLVWDQFH EUHDNLQJ VWUDLQV RI 76:9 LQIHFWLQJ
ERWK UHVLVWDQW SHSSHU DQG WRPDWR SODQWV WKH
DYLUXOHQFHUHVLVWDQFH JHQH LQWHUDFWLRQ DW WKH
PROHFXODU OHYHO LV RI SDUWLFXODU LQWHUHVW ZH ZLOO
DVVHVV SDVW DQG UHFHQW DFTXLVLWLRQV RI VXFK DQ
LQWHUDFWLRQ 0RVW UHFHQWO\ SDWKRJHQ GHULYHG
UHVLVWDQFH DJDLQVW 76:9 KDV DOVR EHHQ
H[SHULPHQWDOO\ HPSOR\HG ZH ZLOO UHSRUW WKH
RXWFRPH RI WKH GLIIHUHQW DSSURDFKHV XVHG IRU WKLV
GHIHQVH VWUDWHJ\ DQG WKH SRVVLELOLWLHV RI LWV RSHQ
ILHOG LPSOHPHQWDWLRQ 7KH HPHUJHQFH RI QHZ
Tospoviruses DQG SRWHQWLDO KRVW UHVLVWDQFH WR
VXFK YLUXVHV ZLOO DOVR EH GLVFXVVHGVWUDWHJ\ DQG
WKH SRVVLELOLWLHV RI LWV RSHQ ILHOG LPSOHPHQWDWLRQ
7KH HPHUJHQFH RI QHZ Tospoviruses DQG SRWHQWLDO
KRVW UHVLVWDQFH WR VXFK YLUXVHV ZLOO DOVR EH
GLVFXVVHG
Thrips Vectors and Tospoviruses:
On the Edge of Adaptation
8OOPDQ'
'HSDUWPHQW RI (QWRPRORJ\ 8QLYHUVLW\ RI
&DOLIRUQLD 2QH 6KLHOGV $YHQXH 'DYLV &$
86$
GHXOOPDQ#XFGDYLVHGX
7KH FRHYROXWLRQ RI LQVHFW YHFWRUV DQG WKH YLUXVHV
WKH\ WUDQVPLW UHSUHVHQWV RQH RI WKH PRVW
IDVFLQDWLQJ V\VWHPV LQ ZKLFK HYROXWLRQ DQG LWV
FRQVHTXHQFHV FDQ EH VWXGLHG LQ REVHUYDEOH WLPH
VSDQV UHYLHZHG LQ :KLWILHOG $( et al 
Annual Review of Phytopathology 
± (YROXWLRQDU\ SURFHVVHV LQ YLUXVHV DUH
DW WKH URRW RI WKHLU RI WKHLU SDWKRJHQLF SRWHQWLDO
DQG FHUWDLQO\ WKLV LV WUXH RI YLUXVHV LQ WKH JHQXV
Tospovirus $OWKRXJK OHVV LV NQRZQ DERXW WKH
WKULSV JHQRPH WKHLU GLYHUVLW\ DQG UDSLG
DGDSWDWLRQ WR HQYLURQPHQWDO FKDOOHQJHV HJ
SHVWLFLGH UHVLVWDQFH VXJJHVWV HYROXWLRQDU\
SURFHVVHV DOVR IXHO WKHLU VXFFHVV DQG HPHUJHQFH DV
SHVWV 7HVWLPRQ\ WR WKH OLNHO\ LPSRUWDQFH RI
WKULSVWRVSRYLUXV FRHYROXWLRQ FDQ EH IRXQG LQ WKH
HPHUJHQFH RI DW OHDVW  QHZ WRVSRYLUXV VSHFLHV
DQG DW OHDVW WKUHH QHZ WKULSV YHFWRU VSHFLHV RYHU
WKH SDVW  \HDUV $OWKRXJK WRVSRYLUXVHV FDQ EH
PHFKDQLFDOO\ WUDQVPLWWHG XQGHU H[SHULPHQWDO
FRQGLWLRQV WRVSRYLUXV GLVSHUVDO DQG VXUYLYDO LQ
QDWXUH GHSHQGV RQ SDVVDJH WR SODQWV E\ WKULSV
YHFWRUV 7KH GLVSHUVDO DQG VXUYLYDO RI 76:9
GHSHQGV XSRQ D FRH[LVWHQFH RI YLUXV DQG YHFWRU
SRSXODWLRQV XQGHU FRQGLWLRQV RI JHQHWLF DQG
SK\VLRORJLFDO FRPSDWLELOLW\ DQG E
HQYLURQPHQWDO DQG SODQWKRVW LQWHUDFWLRQV ZLWK
WKH YLUXV DQG WKH LQVHFW DOORZLQJ HYHU\ SKDVH RI
WKH LQIHFWLRQ F\FOH 7KXV FRHYROXWLRQ EHWZHHQ
WKULSV DQG WRVSRYLUXVHV PXVW JUHDWO\ LQIOXHQFH WKH
REVHUYHG YDULDELOLW\ EHWZHHQ YLUXV LVRODWHV
HSLGHPLFV DQG HYHQ WKH HPHUJHQFH RI QHZ
WRVSRYLUXVHV 7UHPHQGRXV JHQHWLF YDULDELOLW\ LQ
WRVSRYLUXV SRSXODWLRQV LV SURYLGHG E\ WKH KLJK
HUURU UDWH LQKHUHQW LQ 51$ UHSOLFDWLRQ E\ WKH YLUDO
5G5S DQG WKH UHDVVRUWPHQW RI JHQRPLF VHJPHQWV
EHWZHHQ GLIIHUHQW YLUXV LVRODWHV LQ SODQWD 8OOPDQ
' et al  Proceedings of the National
Academy of Science USA ± 6LQ et
al  Proceedings of the National Academy
of Science USA ± VKRZHG WKDW WKH
JHQHWLF GHWHUPLQDQWV RI LQVHFW WUDQVPLVVLRQ RI
76:9 OLH RQ WKH YLUDO 0 51$ ,Q PL[HG LQIHFWLRQV
RI D WKULSV WUDQVPLVVLEOH DQG D WKULSV
QRQWUDQVPLVVLEOH LVRODWH UHDVVRUWPHQW RFFXUUHG
DQG D VSHFLILF PXWDWLRQ RQ WKH 0 51$ ZDV VKRZQ
WR HOLPLQDWH LQVHFW WUDQVPLVVLELOLW\ /LWWOH LV
NQRZQ DERXW WKH WKULSV JHQRPH EXW DOO RI WKH
YHFWRU VSHFLHV DUH FKDUDFWHUL]HG E\ VWULNLQJ
PRUSKRORJLFDO GLYHUVLW\ ZKLFK VXJJHVWV
JHQHWLFDOO\ YDULDEOH SRSXODWLRQV 7RVSRYLUXV DQG
WKULSV YHFWRU SRSXODWLRQV FHUWDLQO\ PHHW WKH EDVLF
UHTXLUHPHQWV IRU UDSLG FRHYROXWLRQ ,W VHHPV
OLNHO\ FRHYROXWLRQ EHWZHHQ WKULSV DQG
WRVSRYLUXVHV WKH SRWHQWLDO IRU 76:9
UHDVVRUWPHQW DQG WKH UROH RI 0 51$ LQ
GHWHUPLQLQJ WUDQVPLVVLELOLW\ DOO SOD\ FULWLFDO UROHV
LQ WKH HPHUJHQFH RI QHZ YHFWRUYLUXV
UHODWLRQVKLSV
The curious incident of the thrips
and the Tospovirus
8OOPDQ'
'HSDUWPHQW RI (QWRPRORJ\ 8QLYHUVLW\ RI




,QVHFW YHFWRUV SOD\ D NH\ UROH LQ GLVVHPLQDWLRQ RI
YLUXVHV FDXVLQJ LPSRUWDQW GLVHDVHV RI KXPDQV
DQLPDO DQG SODQWV 6SHFLILF XQGHUVWDQGLQJ RI
LQVHFWYLUXV LQWHUDFWLRQV OHDGLQJ WR VXFFHVVIXO
WUDQVPLVVLRQ LV D FHQWUDO SUREOHP LQ YHFWRU
ELRORJ\ DQG FULWLFDO WR GHYHORSLQJ QRYHO FRQWURO
VWUDWHJLHV 8OOPDQ '( HW DO  Proceedings of
the National Academy of Science USA 
± Tomato spotted wilt virus 76:9
LV WKH W\SH PHPEHU RI WKH JHQXV Tospovirus LQ
ZKLFK DW OHDVW  YLUXV VSHFLHV DUH SURSRVHG 7KH
Tospoviruses DUH WUDQVPLWWHG EHWZHHQ SODQWV E\
DW OHDVW  VSHFLHV RI WKULSV 7KULSLGDH
7K\VDQRSWHUD DQG DUH WKH RQO\ SODQWLQIHFWLQJ
PHPEHUV LQ WKH IDPLO\ Bunyaviridae 7KH FHOOXODU
DQG PROHFXODU GHWHUPLQDQWV XQGHUO\LQJ WKH WKULSV
± WRVSRYLUXV UHODWLRQVKLS DQG YHFWRU FRPSHWHQFH
DUH ELRORJLFDO P\VWHULHV IXHOLQJ LQWHQVH UHVHDUFK
E\ HQWRPRORJLVWV DQG YLURORJLVWV ZRUOGZLGH
&HUWDLQO\ WKH FRPSOH[ QDWXUH RI WKH LQWHUSOD\
EHWZHHQ WKULSV WRVSRYLUXVHV DQG WKHLU VKDUHG
SODQW KRVWV PDNH WKHP LGHDO PRGHO V\VWHPV IRU
HOXFLGDWLQJ SURFHVVHV RI YLUXV LQIHFWLRQ LQ
GLVSDUDWH KRVWV WKDW FDQ EH H[WHQGHG WR VROXWLRQV
IRU WRVSRYLUXV HSLGHPLFV LQ FURSV DQG WR
FRQWUROOLQJ YLUXVHV RI LPSRUWDQFH WR KXPDQ
KHDOWK 7KH GLVFRYHULHV WKDW KDYH DGYDQFHG RXU
XQGHUVWDQGLQJ RI WKH LQWHUIDFH EHWZHHQ WKULSV DQG
WKH WRVSRYLUXVHV WKH\ WUDQVPLW KDYH EHHQ GULYHQ
E\ DQ XQGHUVWDQGLQJ RI WKULSV LQWHUQDO DQDWRP\
DQG SK\VLRORJ\ DQG WKH JHQRPH VWUDWHJLHV DQG
ELRORJ\ RI WKH WRVSRYLUXVHV 7KH ILQGLQJ WKDW
WRVSRYLUXVHV PXOWLSOLHG LQ WKHLU WKULSV YHFWRUV
RSHQHG ULFK DQG H[FLWLQJ DYHQXHV RI H[SORUDWLRQ
LQFOXGLQJ XQGHUVWDQGLQJ ELRORJLFDO DQG PROHFXODU
LQWHUDFWLRQV XQGHUO\LQJ 76:9 SDWKRJHQHVLV LQ
SODQW DQG LQVHFW KRVWV DQG WKH UROH WKHVH SURFHVVHV
SOD\ LQ YLUXV HYROXWLRQ 'LVFRYHULHV GXULQJ WKH ODVW
GHFDGH VKRZ WKDW LQVHFW LQRFXODWLRQ RI
WRVSRYLUXVHV LQWR D SODQW KRVW FDQQRW RFFXU
ZLWKRXW YLUDO SDVVDJH DFURVV DW OHDVW WKUHH LQVHFW
RUJDQV WKH PLGJXW YLVFHUDO PXVFOH FHOOV DQG
VDOLYDU\ JODQGV WKDW LQFOXGH VL[ PHPEUDQH
EDUULHUV :KLWILHOG $( HW DO  Annual Review
of Phytopathology  ± $WWHQWLRQ RQ
WKULSV LQWHUQDO DQDWRP\ GHYHORSPHQW DQG
WKULSVWRVSRYLUXV LQWHUDFWLRQV KDYH UHYHDOHG PXFK
DERXW WKH SDWKZD\ RI WKH YLUXV LQ WKH LQVHFW WKH
PHPEUDQH EDUULHUV WR YLUXV SDVVDJH DQG WKH
LPSRUWDQFH RI RQWRJHQ\ WR YLUXV DFTXLVLWLRQ DQG
YHFWRU FRPSHWHQFH 7KH K\SRWKHVLV WKDW
WRVSRYLUXV JO\FRSURWHLQV DUH HVVHQWLDO
GHWHUPLQDQWV RI WKULSV DFTXLVLWLRQ KDV EHHQ
DGYDQFHG VLJQLILFDQWO\ WKURXJK WZR LPSRUWDQW
EUHDNWKURXJKV D :KLWILHOG et al  Virus
Research ± GHYHORSHG D V\VWHP WR
H[SUHVV WKH *3V VWXG\ WKHLU VWUXFWXUH DQG
IXQFWLRQ DQG H[SHULPHQWDOO\ PDQLSXODWH WKHLU
LQWHUDFWLRQV ZLWK WKH LQVHFWV DQG E 6LQ et al.
 Proceedings of the National Academy of
Science USA ± UHILQHG XVH RI YLUDO
UHDVVRUWDQWV WR VWXG\ WKH LPSDFW RI VSHFLILF YLUXV
PXWDWLRQV RQ WKULSV DFTXLVLWLRQ 6WXPSI &) DQG
.HQQHG\**Entomologia Experimentalis
et Applicata ± XVHG WKLV VDPH V\VWHP RI
UHDVVRUWDQWV WR DGYDQFH RXU NQRZOHGJH RI WKH
LQWHUDFWLRQV EHWZHHQ YLUXV JHQHWLF GLYHUVLW\ DQG
HFRORJLFDO DQG SK\VLRORJLFDO IDFWRUV LPSDFWLQJ
WKULSV WUDQVPLVVLRQ RI WRVSRYLUXVHV &OHDUO\ ZH
KDYH HQWHUHG DQ HUD LQ ZKLFK XQGHUVWDQGLQJ RI
76:9WKULSV YHFWRU LQWHUDFWLRQV FDQ DGYDQFH DV
QHYHU EHIRUH 7UDQVODWLRQ RI WKHVH IXQGDPHQWDO
DGYDQFHV LQWR FUHDWLYH QHZ FRQWURO VWUDWHJLHV ZLOO
EH D VLJQLILFDQW EXW H[FLWLQJ FKDOOHQJH LQ WKH \HDUV
WRFRPH
Identification of Thrips palmi:
Morphology Compared with
Real-Time PCR
9LHUEHUJHQ * YDQ GHQ %HOG +( YDQ GH
9RVVHQEHUJ%7/+.R[/))
3ODQW 3URWHFWLRQ 6HUYLFH 32 %R[   +&
:DJHQLQJHQ7KH1HWKHUODQGV
JYLHUEHUJHQ#PLQOQYQO
,Q MXYHQLOH VWDJHV WKH (8 ,$ TXDUDQWLQH
RUJDQLVP Thrips palmi LV LQFUHDVLQJO\ PRUH
LQWHUFHSWHG DW SRUW RI HQWU\ LQ (XURSH %HFDXVH RI
WKH GLIILFXOWLHV ZLWK LGHQWLILFDWLRQ RI WKHVH VWDJHV
QRWLILFDWLRQV UHVXOW LQ UHIHUHQFH LQ KLJKHU
WD[RQRPLF OHYHOV ,Q 7KH 1HWKHUODQGV D UHDOWLPH
3&5 DVVD\ LV GHYHORSHG ZKLFK HQDEOHV WKH
LGHQWLILFDWLRQ WR VSHFLHV OHYHOV RI HYHU\ VWDJH 7R
WHVW WKH VHQVLWLYLW\ LQVHUWHG HJJV LQ OHDI WLVVXH ZHUH
GHWHFWHG E\ DPSOLILFDWLRQ RI WKH FXW RXW SODQW
WLVVXH 5HDOWLPH 3&5 DVVD\ UHVXOWHG LQ WKH
GHWHFWLRQ RI T. palmi HJJV LQ  RI  FXW RXW
WLVVXHV IURP µQDWXUDOO\¶ LQIHVWHG LPSRUWHG
HJJSODQWIUXLW 7KH DVVD\ GRHV QRW KDYH DQ\
LQIOXHQFH RI HQYLURQPHQWDO IDFWRUV DIIHFWLQJ
GHYHORSPHQW RI WKH WKULSV QR JHQHWLF YDULDWLRQ LV
HVWDEOLVKHG .QR[ /)) et al  OEPP/EPPO
Bulletin ± 7KH PHWKRG FDQ EH
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH VWDQGDUGL]HG DQG QHHGV OHVV H[WHQVLYH H[SHULHQFH
WKDQ PRUSKRORJLFDO LGHQWLILFDWLRQ 'LVDGYDQWDJHV
DUH WKH ORQJHU DQDO\VLV WLPH WKH VWULFWO\ SUHVHQWHG
UHVXOWV WKH VXEVSHFLILFLW\ DQG WKH KLJKHU FRVWV
4XDUDQWLQH ODERUDWRULHV DVNHG IRU LGHQWLILFDWLRQ RI
T. palmi KDYH WR ZHLJK WKH DGYDQWDJHV DQG




Thripidae) population growth and
Tomato spotted wilt virus spread
within patches of the winter annual
weed Stellaria media
9RVV6&.HQQHG\**
1RUWK &DUROLQD 6WDWH 8QLYHUVLW\ 5HVHDUFK $QQH[
:HVW5DOHLJK1RUWK&DUROLQDVFYRVV#QFVXHGX
,Q 1RUWK &DUROLQD ZLQWHU DQQXDO ZHHGV LQFOXGLQJ
FRPPRQ FKLFNZHHG Stellaria media, DUH WKH
SULPDU\ VRXUFH RI 76:9 LQRFXOXP WKDW LV VSUHDG
WR VXVFHSWLEOH FURSV LQ VSULQJ E\ Frankliniella
fusca +LQGV 7R WHVW WKH K\SRWKHVLV WKDW UDLQIDOO
LQIOXHQFHV SRSXODWLRQ JURZWK RI F. fusca DQG
VSUHDG RI 76:9 DPRQJ ZLQWHU DQQXDO ZHHGV
SUHFLSLWDWLRQ OHYHOV DQG WLPLQJ ZHUH PDQLSXODWHG
WR PLPLF  D \HDU GXULQJ ZKLFK F. fusca
SRSXODWLRQV DQG 76:9 LQFLGHQFH LQ FURSV UHDFKHG
H[FHSWLRQDOO\ KLJK OHYHOV DQG  ZKHQ F. fusca
SRSXODWLRQV DQG 76:9 LQFLGHQFH ZHUH XQXVXDOO\
ORZ 5DLQIDOO OHYHOV ZHUH PDQLSXODWHG ZHHNO\
XVLQJ D FRPELQDWLRQ RI UDLQ VKLHOGV DQG RYHUKHDG
VSULQNOHUV 6HYHQ H[SHULPHQWDO WUHDWPHQWV ZHUH
HVWDEOLVKHG RYHU LGHQWLFDO SDWFKHV RI FRPPRQ
FKLFNZHHG FRQWDLQLQJ D VLQJOH VRXUFH RI 76:9
DQG LQIHVWHG ZLWK F. fusca 7KH WUHDWPHQWV
LQFOXGHG ORZ OHYHO RI SUHFLSLWDWLRQ PLPLFNLQJ
UDLQIDOO SDWWHUQV RI  KLJK OHYHO RI
SUHFLSLWDWLRQ PLPLFNLQJ  UDLQIDOO DQG
DPELHQW UDLQIDOO 2WKHU WUHDWPHQWV LQFOXGHG 
SDWWHUQV RI UDLQIDOO GXULQJ RQO\ )HEUXDU\ 0DUFK
$SULO RU 0D\ ZLWK  UDLQIDOO SDWWHUQV GXULQJ
RWKHU PRQWKV 5HJUHVVLRQ DQDO\VLV UHYHDOHG D
VWURQJ DQG VLJQLILFDQW HIIHFW RI ERWK UDLQIDOO
DPRXQW DQG QXPEHU RI GD\V ZLWK UDLQ RQ WKH
LQFUHDVH LQ F. fusca SRSXODWLRQV DQG VSUHDG RI
76:9 ZLWKLQ FKLFNZHHG SDWFKHV .QRZOHGJH RI
WKLV UHODWLRQVKLS PD\ EH XVHIXO IRU SUHGLFWLQJ







V FLWUXV WKULSV LV D PDMRU SHVW RI FLWUXV IUXLW
LQ VRXWKHUQ $XVWUDOLD DQG VHYHUDO 0HGLWHUUDQHDQ
FRXQWULHV $GXOWV DUH VH[XDOO\ GLPRUSKLF DQG KDYH
EHHQ GHPRQVWUDWHG WR KDYH D SHDN SHULRG RI
VH[XDO DFWLYLW\ DW K 0DOHV SURGXFH RQH RU
PRUH FKHPLFDO DWWUDFWDQWV WKDW LQGXFH PDOH
DJJUHJDWLRQ DQG DOVR DWWUDFW IHPDOHV WR WKHVH
DJJUHJDWLRQVIRUPDWLQJ
Resistance to the thrips vectors of
tomato spotted wilt virus (TSWV)
in potato
:HVWPRUH *& $OOHQ *5 'DYLHV 1: :LOVRQ
&5
 7DVPDQLDQ ,QVWLWXWH RI $JULFXOWXUDO 5HVHDUFK
8QLYHUVLW\ RI 7DVPDQLD 3ULYDWH %DJ  +REDUW
7DVPDQLD$XVWUDOLD
 &HQWUDO 6FLHQFH /DERUDWRU\ 8QLYHUVLW\ RI
7DVPDQLD 3ULYDWH %DJ  +REDUW 7DVPDQLD
$XVWUDOLD
&DOXP:LOVRQ#GSLZWDVJRYDX
,Q SRWDWR LQIHFWLRQV ZLWK 7RPDWR VSRWWHG ZLOW
WRVSRYLUXV 76:9 DUH VSRUDGLF EXW ORVVHV DUH
FRQVLGHUDEOH :LOVRQ  3RWDWR FURSSLQJ
UHJLRQV RI VRXWKHDVWHUQ $XVWUDOLD DUH SDUWLFXODUO\
SURQH WR 76:9 HSLGHPLFV :LOVRQ &5 
Plant Pathology   ±  7\SLFDOO\ 76:9
LQIHFWLRQV LQ SRWDWR DUH FOXVWHUHG DORQJ FURS
ERUGHUV ZLWK QR DJJUHJDWLRQ ZLWKLQ WKH FURS DQG
LQIHFWLRQV DUH DVVRFLDWHG ZLWK VXPPHU WKULSV
IOLJKWV 7KLV VXJJHVWV D PDMRU UROH RI H[WHUQDO YLUXV
LQRFXOXP DQG OLPLWHG LQWHUQDO VHFRQGDU\ VSUHDG
RI LQIHFWLRQ +RZHYHU LQ VRPH YDULHWLHV 76:9
VSUHDG IURP LQIHFWHG SRWDWR KDV EHHQ QRWHG
:KLOVW IRXU RI WKH NQRZQ 76:9 WKULSV YHFWRU
VSHFLHV DUH IRXQG LQ $XVWUDOLD 0RXQG /$ 
Acta Horticulturae   ±  RQO\ WZR
Thrips tabaci DQG Frankliniella schultzei DUH
DVVRFLDWHG ZLWK SRWDWR LQ 6RXWKHUQ $XVWUDOLD DQG
LQ 7DVPDQLD RQO\ T. tabaci :LOVRQ  7KHUH
DUH QR FXUUHQW HIIHFWLYH PHWKRGV DYDLODEOH IRU
FRQWUROOLQJ 76:9 LQ SRWDWR +RVW UHVLVWDQFH
SURYLGHV D SURPLVLQJ ORQJWHUP VWUDWHJ\ IRU
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH 76:9 PDQDJHPHQW &KR -- et al.  Plant
Disease  ± 0RVW EUHHGLQJ SURJUDPV
IRFXV RQ YLUXV UHVLVWDQFH HJ %ODFN // et al. 
Plant Disease   KRZHYHU UHVLVWDQFH WR WKH
YHFWRU FDQ SURYLGH YDOXDEOH GLVHDVH FRQWURO -RQHV
$7  Annuals of Applied Biology 
± 'LIIHUHQFHV LQ WKH SHUFHSWLRQ DQG
SHUIRUPDQFH RI T. tabaci RQ SRWDWRHV KDV EHHQ
SUHYLRXVO\ GHVFULEHG -HULFKR & 
(SLGHPLRORJ\ DQG WKH GHYHORSPHQW RI ULVN
DVVHVVPHQW PRGHOV IRU WKH PDQDJHPHQW RI WRPDWR
VSRWWHG ZLOW YLUXV 76:9 LQ SRWDWRHV 3K'
7KHVLV 8QLYHUVLW\ RI 7DVPDQLD )LHOG
SHUIRUPDQFH RI VRPH SRWDWR YDULHWLHV KLJKO\
VXVFHSWLEOH WR 76:9 LQIHFWLRQ ZKHQ PHFKDQLFDOO\
FKDOOHQJHG KDV VHHQ IHZ SODQWV VXFFXPE WR
LQIHFWLRQ ZLWKLQ ILHOG WULDOV 2WKHU ILHOG WULDOV KDYH
VKRZQ GLIIHUHQFHV LQ QXPEHU RI RQLRQ WKULSV DQG
IHHGLQJ GDPDJH DFURVV SRWDWR FXOWLYDUV
VXJJHVWLQJ UHVLVWDQFH WR WKH WKULSV YHFWRU ZDV
PRVW OLNHO\ 5HVLVWDQFH PD\ EH LQ WKH IRUP RI
DWWUDFWLRQGHWHUUHQFH DQGRU UHVLVWDQFH WR WKULSV
UHSURGXFWLRQ $ UDQJH RI SODQW FKDUDFWHULVWLFV DUH
NQRZQ WR DOWHU WKULSV ODQGLQJ IHHGLQJ DQG
UHSURGXFWLYH EHKDYLRXU HJ %URGEHFN %9 HW DO
. Entomologia Experimentalis et Applicata
 ± .RVFKLHU (+ HW DO  ,Q Marullo
R, Mound L, Editors. Thrips and tospoviruses.
Proceedings of -the seventh International
Symposium on Thysanoptera, ± 6XEWOH
YRODWLOH FKHPLFDO GLIIHUHQFHV LQ SRWDWR FXOWLYDUV
KDYH EHHQ LGHQWLILHG SDUWLFXODUO\ LQ WKH OHYHO RI
PRQRWHUSHQHV DQG VHVTXLWHUSHQHV 3DLUHG FRORXU
SUHIHUHQFH WULDOV KDYH VKRZQ RQLRQ WKULSV
GLIIHUHQWLDWH EHWZHHQ VXEWOH FRORXU GLIIHUHQFHV
ZKLFK PD\ H[WHQG WR SRWDWR FXOWLYDUV UDQJLQJ
IURP OLJKW WR GDUNJUHHQ IROLDJH DQG OLJKWJUHHQ
WR GDUNSXUSOH VWHPV 9LUXV WUDQVPLVVLRQ WULDOV
KDYH VKRZQ YDU\LQJ OHYHOV RI YHFWRU FRPSHWHQFH LQ
RQLRQ WKULSV SRSXODWLRQV VRXUFHG IURP GLIIHUHQW
ORFDWLRQV DQG IURP GLIIHUHQW KRVWV 2XU HIIRUWV DUH
QRZ IRFXVHG RQ D EURDG DSSURDFK LQYHVWLJDWLQJ
FRORXU SUHIHUHQFH FKHPLFDO GHWHUUHQFH DQG
IDFWRUVXQGHUSLQQLQJYHFWRUFRPSHWHQFH
The role of Tomato spotted wilt
virus (TSWV) glycoproteins in
virus acquisition by thrips
:KLWILHOG$(
'HSDUWPHQW RI (QWRPRORJ\ 8QLYHUVLW\ RI
:LVFRQVLQ0DGLVRQ:,
DHZ#SODQWSDWKZLVFHGX
9LUXVHV LQ WKH IDPLO\ Bunyaviridae HQFRGH
HQYHORSH JO\FRSURWHLQV *1 DQG *& ZKLFK SOD\
HVVHQWLDO UROHV LQ YLUXV HQWU\ LQWR KRVW FHOOV 2QH RI
WKH SULPDU\ REMHFWLYHV RI P\ UHVHDUFK LV WR
FKDUDFWHUL]H WKH LQGLYLGXDO UROHV RI Tomato
spotted wilt virus 76:9 *1 DQG *& GXULQJ
HDUO\ LQIHFWLRQ HYHQWV RI WKH WKULSV PLGJXW 7R WKLV
HQG , H[SUHVVHG DQG SXULILHG D VROXEOH
UHFRPELQDQW IRUP RI WKH *1 SURWHLQ *16 WR
GLUHFWO\ WHVW WKH K\SRWKHVLV WKDW *1 SOD\V D UROH LQ
76:9 DFTXLVLWLRQ E\ WKULSV *16 ERXQG ODUYDO
WKULSV PLGJXWV ZLWKRXW WKH DVVLVWDQFH RI RWKHU
YLUDO SURWHLQV ZKHQ IHG WR WKULSV LQ DQ in vivo
ELQGLQJ DVVD\ :KLWILHOG $( HW DO  Journal
of Virology  ± ,Q DGGLWLRQ *16
UHGXFHG ODUYDO DFTXLVLWLRQ RI 76:9 DV UHYHDOHG E\
LPPXQRODEHOLQJ RI ODUYDO PLGJXWV )LJ  7R WHVW
WKH K\SRWKHVLV WKDW *16 LQKLELWV YLUXV
WUDQVPLVVLRQ E\ WKULSV LQVHFWV ZHUH JLYHQ DQ
DFTXLVLWLRQ DFFHVV SHULRG $$3 RQ 76:9 DQG
*16 RU 76:9 DORQH DQG WKHQ WHVWHG IRU WKHLU
DELOLW\ WR WUDQVPLW 76:9 WR OHDI GLVFV )LIW\VL[
SHUFHQW RI WKULSV JLYHQ DQ $$3 RQ 76:9
WUDQVPLWWHG YLUXV KRZHYHU RQO\  RI WKULSV
JLYHQ DQ $$3 RQ WKH FRPELQDWLRQ WUHDWPHQW RI
76:9 DQG *16 WUDQVPLWWHG YLUXV 7KLV LV WKH
ILUVW GHVFULSWLRQ RI WUDQVPLVVLRQ LQKLELWLRQ E\ D
JO\FRSURWHLQ RI D EXQ\DYLUXV 9HUWHEUDWHLQIHFWLQJ
PHPEHUV RI WKH %XQ\DYLULGDH HQWHU KRVW FHOOV E\
S+GHSHQGHQW HQGRF\WRVLV DQG GXULQJ WKLV
SURFHVV WKH JO\FRSURWHLQV DUH H[SRVHG WR
FRQGLWLRQV RI DFLGLF S+ ZLWKLQ HQGRF\WLF YHVLFOHV
FDXVLQJ WKH *& SURWHLQ WR FKDQJH FRQIRUPDWLRQ
7R JDLQ IXUWKHU LQVLJKW LQWR WKH UROH RI WKH 76:9
JO\FRSURWHLQV LQ YLUXV DFTXLVLWLRQ YLULRQV ZHUH
VXEMHFWHG WR YDU\LQJ S+ FRQGLWLRQV 76:9 *& ZDV
FOHDYHG DW DFLGLF S+ LQGLFDWLQJ WKDW LW XQGHUJRHV D
S+GHSHQGHQW FRQIRUPDWLRQDO FKDQJH FRQVLVWHQW
ZLWK LW VHUYLQJ DV D IXVLRQ SURWHLQ GXULQJ
S+GHSHQGHQW HQGRF\WRVLV :KLWILHOG $( HW DO
 Virus Research  ± *& DOVR
FRQWDLQV K\GURSKRELF GRPDLQV WKDW PD\ VHUYH DV
IXVLRQ SHSWLGHV GXULQJ YLUXV DQG KRVWPHPEUDQH
IXVLRQ %DVHG RQ WKHVH ILQGLQJV , K\SRWKHVL]H WKDW
76:9 HQWHUV WKULSV PLGJXW FHOOV LQ D
S+GHSHQGHQW PDQQHU DQG WKDW *1 VHUYHV DV D
YLUDO DWWDFKPHQW SURWHLQ ZKLOH *& IXQFWLRQV DV D
IXVLRQSURWHLQ
Broad-spectrum resistance to
distinct tospoviruses in transgenic
tobacco carrying the conserved
region of the L protein of
Watermelon silver mottle virus
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661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-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH <HK6'&KHQ7&3HQJ-&/LX)/:X</
'HSDUWPHQW RI 3ODQW 3DWKRORJ\ 1DWLRQDO &KXQJ
+VLQJ8QLYHUVLW\7DLFKXQJ7DLZDQ
VG\HK#QFKXHGXWZ
&RPSDULVRQ RI WKH GHGXFHG / SURWHLQV DPRQJ
WRVSRYLUXVHV UHYHDOHG WKDW WKH UHJLRQ FRQWDLQLQJ
UHSRUWHG PRWLIV RI 51$GHSHQGHQW 51$
SRO\PHUDVH 5G5S LV FRQVHUYHG $FFRUGLQJO\ WKH
'1$ IUDJPHQW FRUUHVSRQGLQJ WR WKH FRQVHUYHG
UHJLRQ QWV ± RI WKH YLUDO
FRPSOHPHQWDU\ VWUDQG RI / 51$ RI Watermelon
silver mottle virus :60R9 WKH W\SH PHPEHU RI
WKH :60R9 VHURJURXS ZDV FORQHG DQG PRGLILHG
DV D WUDQVODWDEOH FRQVWUXFW :/P LQ DQ
Agrobacterium ELQDU\ YHFWRU ,Q DGGLWLRQ
GXSOLFDWHG VWRS FRGRQV RU VWRS FRGRQV SOXV IUDPH
VKLIW ZHUH DGGHG DW WKH XSVWUHDP RI WKH FRQVHUYHG
PRWLIV UHJLRQ WR JHQHUDWH XQWUDQVODWDEOH
FRQVWUXFWV :/PW DQG :/PWV UHVSHFWLYHO\
$QWLVHQVH DQG LQYHUWHG UHSHDW RI WKH FRQVHUYHG
UHJLRQ ZHUH DOVR FRQVWUXFWHG DQG GHQRWHG :/P$V
DQG :/PGV UHVSHFWLYHO\ 7UDQVJHQLF OLQHV RI
Nicotiana benthamiana FDUU\LQJ LQGLYLGXDO
FRQVWUXFWV ZHUH HYDOXDWHG DJDLQVW WRVSRYLUXVHV
XQGHU JUHHQKRXVH FRQGLWLRQV ,Q DGGLWLRQ WR
:60R9 RWKHU GLVWLQFW WRVSRYLUXVHV LQFOXGLQJ
Tomato spotted wilt virus 76:9 Groundnut
ringspot virus *569 Impatiens necrotic spot
virus ,169 DQG Peanut chlorotic fan-spot virus
3&)9 ZHUH XVHG IRU DVVD\ :/P :/PW
:/PWV :/P$V DQG :/PGV WUDQVJHQLF OLQHV
VKRZHG YDULRXV GHJUHHV RI UHVLVWDQFH DJDLQVW
:60R9 ZLWK   RXW RI  OLQHV DVVD\HG
      DQG
  OLQHV UHVSHFWLYHO\ $PRQJ WKH OLQHV
UHVLVWDQW WR :60R9 WKHUH ZHUH  :/P OLQHV 
:/PW OLQHV  :/PWV OLQH  :/P$V OLQHV DQG 
:/PGV OLQHV ZHUH UHVLVWDQFH WR 76:9  :/PW
OLQH  :/P$V OLQHV DQG  :/PGV OLQHV ZHUH
UHVLVWDQW WR *569  :/PW OLQH  :/P$V OLQHV
DQG  :/PGV OLQHV ZHUH UHVLVWDQW WR ,169 DQG 
:/PW OLQH  :/P$V OLQHV DQG  :/PGV OLQHV
ZHUH UHVLVWDQW WR 3&)9 0RUHRYHU  :/PW OLQH
ZDV KLJKO\ UHVLVWDQW WR DOO ILYH WRVSRYLUXVHV 2XU
UHVXOWV LQGLFDWHG WKDW WUDQVJHQLF WREDFFR OLQHV
FDUU\LQJ WKH 5G5S FRQVHUYHG UHJLRQ SURYLGH
EURDGVSHFWUXP UHVLVWDQFHV WR GLIIHUHQW
WRVSRYLUXVHV 7KLV DSSURDFK LV EHLQJ DSSOLHG IRU
HFRQRPLF FURSV VXFK DV PHORQ DQG WRPDWR IRU
WKHFRQWURORIGLIIHUHQWWRVSRYLUXVHV
Characterization of Calla lily
chlorotic spot virus as a new
tospovirus species
<HK 6' &KHQ 7& /LQ <+ +VX +7 &KHQ
&&
'HSDUWPHQW RI 3ODQW 3DWKRORJ\ 1DWLRQDO &KXQJ
+VLQJ8QLYHUVLW\7DLFKXQJ7DLZDQ
86 'HSDUWPHQW RI $JULFXOWXUH $JULFXOWXUDO
5HVHDUFK 6HUYLFH %HOWVYLOOH $JULFXOWXUDO 5HVHDUFK
&HQWHU%HOWVYLOOH0'86$
7DLFKXQJ 'LVWULFW $JULFXOWXUDO ,PSURYHPHQW
6WDWLRQ&KDQJKXD7DLZDQ
VG\HK#QFKXHGXWZ
$ QHZ WRVSRYLUXV GHVLJQDWHG &DOOD OLO\ FKORURWLF
VSRW YLUXV &&69 WKDW FDXVHG FKORURWLF VSRWV
UDQJLQJ IURP OLJKW JUHHQ WR \HOORZ RQ WKH PLGGOH
OHDYHV RI WKH DIIHFWHG FDOOD OLOLHV ZDV LVRODWHG IURP
FHQWUDO 7DLZDQ 9LULRQV RI  WR  QP LQ
GLDPHWHU ZHUH IRXQG SUHVHQW LQ FUXGH H[WUDFWV
DQG XOWUD WKLQ VHFWLRQV RI GLVHDVHG OHDYHV E\
HOHFWURQ PLFURVFRS\ DQG WKH WUDQVPLVVLRQ E\
Thrips palmi ZDV HYLGHQFHG 3RO\FORQDO DQG
PRQRFORQDO DQWLERGLHV 0$EV WR WKH
QXFOHRFDSVLG SURWHLQ 13 RI &&69 ZHUH
SURGXFHG :HDN FURVVUHDFWLRQ ZDV REVHUYHG
ZKHQ WKH UDEELW DQWLVHUXP WR WKH &&69 RU
Watermelon silver mottle virus :60R9 13 ZDV
XVHG WR UHDFW ZLWK WKH KHWHURORJRXV DQWLJHQ LQ
LQGLUHFW HQ]\PHOLQNHG LPPXQRVRUEHQW DVVD\
(/,6$ DQG LPPXQREORWWLQJ 2Q WKH FRQWUDU\
0$EV SURGXFHG WR &&69 13 RU :60R9 13
UHDFWHG VSHFLILFDOO\ ZLWK WKH KRPRORJRXV DQWLJHQ
EXW QRW ZLWK WKH KHWHURORJRXV DQWLJHQ LQ ERWK
(/,6$ DQG LPPXQREORW DQDO\VHV 5HVXOWV RI
UHYHUVH WUDQVFULSWLRQSRO\PHUDVH FKDLQ UHDFWLRQ
573&5 VKRZHG WKDW WKH FRQVHUYHG UHJLRQV RI
WKH / JHQHV RI WRVSRYLUXVHV DUH SUHVHQW LQ &&69
EXW SULPHUV VSHFLILF WR WKH 1 JHQH RI :60R9
IDLOHG WR DPSOLI\ '1$ IUDJPHQWV IURP WRWDO 51$
H[WUDFWV RI &&69LQIHFWHG SODQWV 7KH &&69 6
51$ ZDV GHWHUPLQHG WR EH  QWV LQ OHQJWK
ZLWK DQ LQYHUWHG UHSHDW DW 
 DQG 
 HQGV DQG WZR
RSHQ UHDGLQJ IUDPHV HQFRGLQJ WKH 13 DQG D
QRQVWUXFWXUDO 16V SURWHLQ LQ DQ DPELVHQVH




 VKDUHG E\ DOO PHPEHUV RI WKH
JHQXV Tospovirus ZDV DOVR QRWLFHG 6HTXHQFH
DQDO\VLV LQGLFDWHG WKDW WKH &&69 13 DQG 16V
SURWHLQ VKDUH ORZ DPLQR DFLG LGHQWLWLHV  WR
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH  DQG  WR  UHVSHFWLYHO\ ZLWK WKRVH
RI UHSRUWHG WRVSRYLUXVHV 3K\ORJHQHWLF
GHQGURJUDP DQDO\VLV LQGLFDWHG WKDW &&69 LV D
GLVWLQFW PHPEHU LQ WKH JHQXV Tospovirus: H
FRQFOXGH WKDW &&69 LV D QHZ WRVSRYLUXV VSHFLHV
EHORQJLQJWRWKH:60R9VHURJURXS
Production of serogroup-specific
antibodies using the plant viral
vector expressed non-structural
NSs protein of watermelon silver
mottle virus
<HK 6' &KHQ 7& +XDQJ &: .XR <: /LX
)/<XDQ&++VX+7
'HSDUWPHQW RI 3ODQW 3DWKRORJ\ 1DWLRQDO &KXQJ
+VLQJ8QLYHUVLW\7DLFKXQJ7DLZDQ
)ORUDO DQG 1XUVHU\ 3ODQWV 5HVHDUFK 8QLW 8 6
'HSDUWPHQW RI $JULFXOWXUH $JULFXOWXUDO 5HVHDUFK
6HUYLFH%HOWVYLOOH0DU\ODQG86$
VG\HK#QFKXHGXWZ
8VLQJ WKH Zucchini yellow mosaic virus =<09
YHFWRU WKH 6 51$ HQFRGHG QRQVWUXFWXUDO 16V
SURWHLQ RI Watermelon silver mottle virus
:60R9 ZDV VXFFHVVIXOO\ H[SUHVVHG LQ VTXDVK
7KH H[SUHVVHG 16V SURWHLQ ZLWK D KLVWLGLQH WDJ
ZDV ILUVW LVRODWHG E\ WKH 1L17$ DIILQLW\
FROXPQ DQG IXUWKHU SXULILHG E\ VRGLXP GRGHF\O
VXOIDWHSRO\DFU\ODPLGH JHO HOHFWURSKRUHVLV
6'63$*( IRU SURGXFWLRQ RI D UDEELW DQWLVHUXP
DQG PRXVH PRQRFORQDO DQWLERGLHV 0$EV 7KH
UDEELW DQWLVHUXP VSHFLILFDOO\ UHDFWHG ZLWK WKH
FUXGH DQWLJHQ LQ WKH H[WUDFW RI :60R9LQIHFWHG
Nicotiana benthamiana DQG FURVV UHDFWHG ZLWK
WKDW RI WKH KLJK WHPSHUDWXUHUHFRYHUHG JOR[LQLD
LVRODWH +7 RI &DSVLFXP FKORURVLV YLUXV &D&9
,W LV LQWHUHVWLQJ WR QRWH WKDW WKH DVFLWLF IOXLGV
SURGXFHG IURP  VWDELOL]HG K\EULGRPD OLQHV
(' &* RU )& VWURQJO\
UHDFWHG ZLWK H[WUDFWV IURP SODQW WLVVXHV LQIHFWHG
ZLWK :60R9 &&69 RU &D&9 DOO EHORQJLQJ WR WKH
:60R9 VHURJURXS 9DULRXV GHOHWLRQV RI WKH 16V
RSHQ UHDGLQJ IUDPH 25) ZHUH H[SUHVVHG E\ WKH
=<09 YHFWRU IRU HSLWRSH PDSSLQJ 7KH UHVXOWV
LQGLFDWHG WKDW DOO WKUHH 0$EV WDUJHW DW WKH DPLQR
DFLGV ± RI WKH H[SUHVVHG :60R9 16V
SURWHLQ 7KH VHURORJLFDO DQDO\VLV FRXSOHG ZLWK WKH
VHTXHQFH DOLJQPHQW UHYHDOHG WKDW WKH
0$EVWDUJHWHG UHJLRQ RI WKH 16V SURWHLQ LV KLJKO\
FRQVHUYHG DPRQJ IRXU DYDLODEOH VHTXHQFHV RI
:60R9 &D&9 &&69 DQG Peanut bud necrosis
virus 3%19 LQ WKH :60R9 VHURJURXS
7KHUHIRUH ZH FRQFOXGH WKDW WKH SURGXFHG
16V0$EV UHDFW ZLWK WKH FRPPRQ HSLWRSH RI WKH
16V SURWHLQV DQG DUH XVHIXO IRU WKH GHWHFWLRQ RI
GLIIHUHQW WRVSRYLUXV PHPEHUV LQ WKH :60R9
VHURJURXS
Apple pollen as a supplemental
food for the western flower thrips,
Frankliniella occidentalis:
Response of individuals and
populations
=KL-)LWFK*.0DUJROLHV'&1HFKROV-5
'HSDUWPHQW RI 3ODQW 3URWHFWLRQ $JULFXOWXUDO
&ROOHJH *XL]KRX 8QLYHUVLW\ *XL\DQJ 
&KLQD
 'HSDUWPHQW RI %LRORJ\ $YLOD 8QLYHUVLW\ 
:RUQDOO.DQVDV&LW\02
 'HSDUWPHQW RI (QWRPRORJ\ .DQVDV 6WDWH




([SHULPHQWV ZHUH SHUIRUPHG WR LQYHVWLJDWH WKH
LQIOXHQFH RI DSSOH SROOHQ SODQW GLHW DQG UHODWLYH
KXPLGLW\ RQ LQGLYLGXDO OLIH KLVWRU\ WUDLWV DQG RQ
SRSXODWLRQ JURZWK RI WKH ZHVWHUQ IORZHU WKULSV
Frankliniella occidentalis 3HUJDQGH
7K\VDQRSWHUD 7KULSLGDH ,Q H[SHULPHQWV ZLWK
LQGLYLGXDO WKULSV DYDLODELOLW\ RI EHDQ SRGV SOXV D
PL[WXUH RI DSSOH SROOHQ DQG O\FRSRGLXP
VKRUWHQHG ODUYDO GHYHORSPHQW WLPH DQG KHQFH
WLPH IURP HJJ WR DGXOW FRPSDUHG WR EHDQ SRGV
DORQH 6LPLODUO\ WRWDO QXPEHU RI HJJV ODLG DQG
PHDQ QXPEHU RI HJJV ODLG SHU IHPDOH SHU GD\ ZHUH
JUHDWHU LQ WKH SUHVHQFH RI SROOHQ SOXV EHDQ SRGV
WKDQ RQ EHDQ SRGV DORQH 'LHW GLG QRW DIIHFW
VXUYLYDO RU OHQJWK RI WKH SUHRYLSRVLWLRQ DQG
RYLSRVLWLRQ SHULRGV $ GLHW LQFOXGLQJ EHDQ SRGV
SOXV SROOHQ VKRUWHQHG WKH JHQHUDWLRQ WLPH DQG
SRSXODWLRQ GRXEOLQJ WLPH DQG LQFUHDVHG QHW
UHSURGXFWLYH UDWH DQG WKH LQWULQVLF UDWH RI
LQFUHDVH FRPSDUHG WR EHDQ SRGV DORQH ,Q
H[SHULPHQWV RQ SRSXODWLRQV JURZWK ZDV
PHDVXUHG ZLWK GLIIHUHQW DPRXQWV RI SROOHQ RQ
EHDQ SRGV XQGHU WZR UHODWLYH KXPLGLWLHV FD 
DQG  DQG RQ WZR EHDQ VXEVWUDWHV SRGV RU
OHDYHV DW  5+ 7KH SUHVHQFH RU DPRXQW RI
SROOHQ KDG QR HIIHFW RQ SRSXODWLRQ JURZWK
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH UHJDUGOHVV RI WKH RWKHU YDULDEOHV *UHDWHU
SRSXODWLRQ JURZWK RFFXUUHG XQGHU WKH KLJKHU
UHODWLYH KXPLGLW\ UHJDUGOHVV RI VXEVWUDWH
3RSXODWLRQ JURZWK ZDV JUHDWHU RQ EHDQ SRGV WKDQ
RQ EHDQ OHDYHV 'HVSLWH UHSRUWV RQ WKH QXWULWLRQDO
EHQHILW RI SROOHQ IRU F. occidentalis WKLV EHQHILW
PD\ EH DIIHFWHG E\ SROOHQ W\SH KRVW SODQW DQG
RWKHU IDFWRUV ,Q VLWXDWLRQV LQ ZKLFK SROOHQ KDV
OLWWOH LQIOXHQFH RQ WKH JURZWK RI F. occidentalis
SRSXODWLRQV SROOHQ WKDW EHQHILWV D WKULSV SUHGDWRU
FRXOG EH XVHG LQ DQ LQWHJUDWHG PDQDJHPHQW SODQ
IRUFRQWUROOLQJWKULSV
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661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-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH 